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INTRODUCTION 
In the beginning of twentieth century, great scientific inventions like that of 
the steam engine had accelerated the process of industrialization. According to urban 
geographers, this has provided scope for the expansion of urban centers. Aguilar 
(2008), states that, urbanization is one of the most striking human induced land 
transformation of the current era. Cities are expanding in size and relative importance 
in many parts of the world due to rapid expansion of urban population. Many reasons 
have been given for the rapid growth of urban population in the developing countries. 
One of the chief causes has been unbridled influx of rural population in to urban 
areas. With improved agriculture and increasing pressure of population on land, 
surplus rural population is released and pushed out. In the meantime, a pull force on 
account of industrialization in urban areas has attracted the potential rural emigrants 
to the cities. With rapid pace of industrial development in the towns, progressive 
mechanization of the farm, disintegration of the joint family system, and an increasing 
demand for men and material in commercial enterprises and public utility services, 
the migration of rural population in to urban areas, in search of food and shelter, is 
expected to continue unabated. Besides above reasons the attraction furnished by job 
opportunities, greater economic insecurity of the adjoining villages, the lure of 
improved social facilities for recreation, medical care and education and higher 
recreation comfort have also caused the influx of people from rural districts to the 
towns. All these factors became responsible for fast growth of urban centers, making 
in depth study of urban areas an increasingly important branch of geography. 
  Aside from population, the most important aspect of this branch of discipline 
is the site on which the urban population is concentrated, i.e., the land in urban areas. 
There is a marked difference in  land use types in rural areas and those in urban areas 
except that built up land is one of the minor uses in the former and non built up land 
occupies the same place in the latter. That is to say, built up land, which includes 
residential, commercial, industrial, administrative, institutional and transportational 
lands are more prominent in urban areas. Non built-up land including forest, 
grassland, orchards and different types of agricultural and fallow lands, are more 
significant in rural areas. The proportion of built up land is expected to be much 
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higher than non-built up land in urban areas while as the reverse is the case in rural 
areas. (Ataullah, 1985) 
Urbanization policy cannot simply be treated as an isolated problem of cities 
and towns, but the regional impact of urbanization needs to be examined as well. In 
particular, the areas in the immediate periphery of large cities deserve attention. The 
rural-urban fringe has suffered from neglect from both ends- rural as well as urban- of 
policy and decision making. It is necessary that in framing an urbanization policy in 
any state, due attention should be given to rural urban fringe (Ramachandaran, 1989). 
The post independence period has witnessed a radical transformation of the urban 
scene. In particular, during this period the one lakh cities and million plus cities began 
to grow rapidly; in many cases the population of these cities increased by more than 
fifty percent in a decade. The rapid rate of growth of cities could not be entirely 
accommodated within the limits of the existing cities. The rapid growth of residential 
and other urban land uses occurred in a haphazard manner, for neither did the 
municipal administrations anticipate, nor were they in any way prepared to cope with 
this problem. It is only with the flow of new migrants in to the city, that the city‟s 
residential areas are no longer able to absorb the growth, and the city begins to expand 
physically, first through the development of vacant land within the city itself and later 
by the slow encroachment on land in areas lying outside the city limits I.e., Rural-
Urban Fringe. 
The rural-urban fringe has different manifestations in the literature in terms of 
the way it is conceptualized and delimited. The term fringe was introduced by Smith 
(1937) to describe built-up area just outside the corporate limit of the city “though the 
word, „rurban‟ as synonymous to fringe was used by Gaplin as early as in 1915 for 
„rural‟ land in process of conversion to „urban‟. Smith‟s definition was mainly 
concerned with the demographic characteristics of the area, therefore, it presented a 
general rather than a specific conceptualization of the fringe.  Wherein, (1942) was 
the first to use the term rural-urban fringe, applying it in his work on cities in the 
United States, his  example was followed in India by many others, including Nangia 
(1976), Yadav (1987), Ramachandran (1989), Thakur (1991), Lin (1994), and Lucas 
and Van Oort (1993). Many other terms are found in the literature, implying different 
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delimitations and levels of analysis. The following list illustrates the diversity in 
terminology: rurban fringe (Schenk, 1997), urban fringe (Kabra, 1980; Hill, 1986; 
Kumar, 1998), rural hinterland of the city (Kundu, 1991), the city’s countryside 
(Bryant et al., 1982), peri-urban fringe (Swindell, 1988), rural fringe of the city 
(Leeming and Soussan 1979), peri-urban areas (Dupont, 1997; McGee, 1991), 
desakota regions (McGee, 1991), and metropolitan fringe (Browder et al., 1995; Rao 
1991; Saini 1989). Research in languages other than English includes descriptions 
such as the Dutch ruraal-urbane overgangszone tussen stad en platteland (Druijven, 
1996) and the French Périurbanisation (Dupont, 1997), le périurbain (Banzo, 1998), 
espace péri-urbains (Vennetier, 1989). The rural urban fringe is a zone or frontier of 
discontinuity between city and country in which rural and urban land use are 
intermixed. The fringe is defined in relation to the city and exists in the agricultural 
hinterland where land use is changing. The rural urban fringe lies between the 
continuous built-up area of a city and the urban shadow and ecologically it can be 
viewed as an area  of invasion in which population density is increasing rapidly and 
land values are rising, (Siddhartha, 2003). The fringe consists of an inner fringe 
(sometimes called the urban fringe) which is characterized by land in an advanced 
stage of transition from rural to urban land use. In this area new construction is taking 
place, which have been approved or planning permission granted by the authority. 
The second area in the fringe is the outer fringe  (sometimes called the rural fringe) 
which is an area in which rural land use continues to dominate the landscape  but 
there is infiltration by those urban land uses  which take up too much land to be easily 
located elsewhere, for example , airports, cremations, sewage works, etc. 
Urban research during the past few decades has put an emphasis on the 
transformation of urban peripheries because it is here that the most dynamic changes 
are happening. In demographic terms, the analysis of large urban centers shows rapid 
growth rates particularly in developing countries like India and China because of 
exponential growth in human population. Urban growth has accelerated during the 
last two decades, and small towns and rural peripheries are progressively incorporated 
into a wider and more complex urban system (Aguilar, 2008). Urban centers do not 
spread uniformly, however, because urban expansion is not a consistent process in all 
directions beyond the built-up area. As an effect, a formation of a wide urban fringe 
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emerges with more and more diffused limits between the urban and rural areas. Urban 
fringe on account of its dynamic nature has been the focus of interest for geographers 
and town planners who have observed that understanding the nature of fringe is as 
challenging as to make predictions about it. They have attempted to map, quantify and 
predict the direction rate and spatial extent of probable urban expansion. From the 
point of view of urban expansion, the spatial context of land use and land cover 
changes in the urban fringe is important since it comprises a critical consideration for 
decision-making in urban land use (Reenberg & Fog, 1995 in Liu & Zhou, 2005).  
The occurrence of rural urban fringe is rather a recent phenomenon around 
Indian cities, though its occurrence around western cities was observed long ago. It 
has been asserted that the rural-urban fringe was non-existent even around the largest 
metropolitan cities in India before 1950. The main reason for the absence of Rural-
Urban fringe was the very slow growth of cities in that period. Any small increase in 
the population of a city was generally absorbed within the existing residential areas. 
An important development in the urban settlement during the past few decades has 
been the rapid expansion of population and built-up area into unincorporated suburb 
and in areas surrounding large towns and cities. This recent finger like trend of 
development at the margins has been made possible by the mechanized transportation 
and the extension of public utility services such as electricity, water and sewage, etc. 
beyond the city‟s limit. The process of accretion which takes place outside the city 
has generated a zone of transition between the rural and urban landscape, popularly 
known as the rural-urban fringe. In other words, the centrifugal forces which impel 
functions to migrate from the central zone of a city towards its periphery create an 
amorphous territory around the cities, often called the rural-urban fringe (Lal, 1987). 
India no longer lives in villages, and rapid urban development has increased 
the size of India‟s urban population. During the last fifty years the population of India 
has grown two-and-a-half times, but urban India has grown nearly five times. In 2001, 
306.9 million Indians (30.5%) were living in nearly 3700 towns and cities spread 
across the country, compared to 62.4 million (17.3%) who lived in urban areas in 
1951. This is an increase of about 390% in the last five decades. The urban population 
is expected to increase to over 400 million and 533 million by 2011 and 2021, 
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respectively. In 1991 there were 23 metropolitan cities in India; the number increased 
to 35 in 2001. Among the megacities of the world (those with a population greater 
than 10 million), Mumbai with 16.37 million, Delhi with 13.78 million, Kolkata with 
13.22 million, and Chennai with 6.42 million people figure prominently 
(Raghavswamy et al., 1996). The high rate of urban population growth is a cause of 
concern among India‟s urban and town planners. The term urbanization once 
conveyed an image of a city‟s radial expansion into its rural surroundings. Urban 
areas of today are more aptly described as sprawling regions that became 
interconnected in a dendrite fashion (Carlson and Arthur 2000). Due to an exponential 
increase of population in countries like India and China, urban centres are expanding 
towards its environs at a rapid rate (Fazal, 2000) which is causing transformation of 
land parcels from agriculture and nature to urban, (Simonds et al., 1989). Forests were 
cleared, grassland ploughed or grazed, wetlands drained and settlements expanded 
(Fazal, 2000). The positive aspects of urbanization have often been overshadowed by 
deterioration in the physical environment and quality of life caused by the widening 
gaps between supply and demand for essential services and infrastructure. 
Substandard land and housing and exorbitant increases in land prices have left the 
urban poor with virtually no alternative to informal housing, leading to the 
mushrooming of slums in the periphery. 
1.1 Significance of Study 
One of the major challenges of rural urban fringe is the haphazard location of 
major urban land uses. Most unpleasant land uses in the city are shifted to or located 
in the fringe zone. In the recent times the fringe zone has been used for the relocation 
of slums, which are uprooted from the city. This phenomenon underlines an attitude 
which is basically unfair, and which has to change. While the fringe may have to be 
developed for the physical expansion of city, this expansion ought to be well planned. 
There is no reason why fringe areas cannot be developed keeping in view the quality 
of environment. The present rich poor relationship between city and fringe areas 
ought to be reversed by appropriate policy and planning methods. This would require 
land use planning and land zoning regulations as well as investment in urban 
infrastructure and amenities, (Siddhartha, 2002). The problems of rural urban fringe 
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cannot be resolved within the existing administrative framework. There is a need to 
evolve new patterns of administration of the fringe zone. Unfortunately, even the 
constitution of supra-urban authorities such as Delhi Developmental Authority (DDA) 
has not solved the problem of the fringe people. In fact, there is feeling that such 
authorities are established for solving the problems of the city and not the fringe. The 
fringe under these bodies is treated as the city‟s dumping ground. The administrative 
problems of the fringe zone can be solved by setting up separate bodies or authorities 
for dealing with the zone, while conflicts between the city planning bodies and the 
fringe administration are bound to arise. The interests of the fringe zone are not likely 
to be served by the city based planning bodies. A fresh look at the administrative 
framework for the city and city region planning in the Indian context is necessary, 
(Ramachandaran, 1989). 
The structure of urban spaces and the metropolitan dynamics of great cities are 
undergoing significant changes due to transformations in the global economy. Most of 
these changes are modifying current trends in urbanization (Davis & Henderson, 
2003) while at the same time altering the ecosystems on the cities‟ periphery. 
Together, these factors entail a transfer of environmental costs for different regional 
production systems that interconnect with the urbanization process, such as 
agriculture, grazing, and forestry. In response to population growth and urban 
development, natural resources management and preservation of farmland have 
become prominent research and policy issues in agricultural areas near large cities 
(Sharp & Smith, 2003). Evaluation of the regional dynamics of peri-urban spaces or 
of the spatial configuration of changes in land use must take into account the State‟s 
role in defining urban environmental policies that promote sustainable development of 
local peri-urban communities (Thinh et al., 2002). 
The negative impacts associated with rapid urbanization, particularly the 
environmental consequences within the city and peri-urban areas, are some of the 
most documented issues in urban environmental research (Bernstein et al., 1994; 
World Bank 1997). Whether the studies are focusing on mega-cities or medium and 
small sized urban places (Van den Berg et al., 2003; UNDP, 2000; Jenkins, 2003) 
there is consensus of opinion in the literature on urbanization processes and the 
associated consequences. For example, it has been noted that though, there are few 
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mega cities (cities with 10 million inhabitants or more) in Africa, urbanization 
process, unlike in Asia and Europe is taking place in the absence of significant 
industrial expansion (Kwasi, 2004). Furthermore, the process finds expression 
majorly in outward expansion of the built up area and conversion of prime 
agricultural lands into residential and industrial uses (Brennan, 1999; Kwasi, 2004) 
Documented impact of city expansion on the hinterland range from encroachment on 
agricultural land (Jaiyebo 2003; Adriana 2003; USDA, 2001, ) and land speculation 
(Adriana, 2003) with its diverse implications on farming practices and food security 
(Van den Berg et al., 2003), to pollution of the peri-urban areas where urban wastes 
are deposited (Hardoy et al., 2001; UNCHS, 1996; Redman 1999; Bruce et al., 2002), 
again, with the implications on environmental quality and by extension population 
morbidity (Kates and Parris, 2003; Michael, 2000) Undoubtedly, the urban hinterland 
receive the direct impact of urban expansion with enormous stress on the natural 
resources as ecological footprints (Rees and Wackernagel, 1994; Rees, 1996; 
Chambers et al., 2001). Further, as observed by (Kwasi, 2004) the conversion of 
farmlands and watersheds for residential purposes have negative consequences on 
food security, water supply as well as the health of the people, both in the cities and in 
the peri-urban areas. 
The emergence of the fringe zone with its complex problems of adjustment 
between rural and urban ways of life has assumed great topical importance and has 
drawn attention of planners and social scientists. Yet the study of the urban fringe has 
been a neglected area of human research. Even in the developed countries a few 
studies have been undertaken in this regard through this developmental phase of urban 
morphology was experienced there in the very beginning of the present century. 
Fringe studies have not received much attention among Indians either from 
geographers or from scholars in any of the other disciplines. Hence, it is obvious that 
there are considerable gaps in geographical research in this area of urban studies. The 
rural-urban fringe in general is frequently ignored as a specific area within the study 
of urbanization. “It is symptomatic that „urban studies‟, and „rural and regional 
studies‟, prevail over „fringe studies‟” (Stren 1994; Ansari and Einsiedel 1998). The 
traditionally dominant agricultural activities are under increasing pressure, although 
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new chances are emerging for market-oriented agriculture. There are great differences 
in access to resources and opportunities among villagers, leading to interesting new 
patterns of livelihood. For non-agricultural occupations, the villagers‟ options are 
enhanced by their proximity to the expanding city. Land use and occupational trends 
are highly interrelated. For example, Brookfield et al. (1991) found that in Kuala 
Lumpur‟s fringe, as “educated children leave home to seek wage employment, 
leaving an increasingly elderly population in the kampung, the land acquires an aspect 
of neglect”. Other sources emphasize the stimulating effects on agriculture (e.g. 
Mulay and Ray, 1973). The dynamic agricultural scenario in the rural-urban fringe 
prompts “the development of new agricultural areas, which are cultivated by in-
migrating farmers”. (Hill, 1986) 
The rural-urban fringe of the city of Srinagar therefore promises to be a very 
interesting area in which to explore important aspects of the development of Valley. 
The expansion of the city strongly influences the villages in terms of land use and 
population, both physically and in a socio-economic sense. Its influence stretches far 
beyond the immediately adjacent area as it enjoys the position of primacy within the 
region. Srinagar being the state capital and the most dynamic among all the urban 
centers of the region constitute 66.30 percent of total urban population of Kashmir 
region and 38.77 percent of the total urban population of Jammu And Kashmir State 
in 2001. The city has shown unique trends in its population growth, as during the 
decades of 1971-81 and 1981-2001, the population has exploded more than double 
and the incremental rate of population has been about 0.18 lakh persons per year, the 
highest growth rate which is recorded for any urban centre of the state. According to 
estimates made by the National Institute of Urban Affairs (NIUA) in its annual report 
on state of India‟s urbanization(1988), during 1971-81 decade, natural increase 
accounted for 33.28 percent of the total urban  growth in the state, migration 46.86 
percent, re-classification 19.84 percent, while increase due to territorial annexation 
was 1.21 percent. The population of Srinagar city has increased from 6 lakhs in 1981, 
to 973357, persons in 2001 with its annual growth rate of 3.14 percent, (Bhat, 2008). 
Population growth has not only resulted in unwieldy expansion of Srinagar but has 
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also threatened its ecological balance. Secondly, unplanned inefficient and 
uneconomic ribbon extension along main roads sprawling out of a highly 
concentrated core and sporadic  growth on the fringes with vast tracts of vacant lands 
have resulted in the disjointed urban form which is highly uneconomic to serve and 
extremely difficult to manage for an average sized municipality, (Bhat, 2008) Though 
the town planning organization prepared the comprehensive master plan for the 
Srinagar city as early as in 1971, revised in 1984-85 and again in 2001, but it was 
limited to physical planning aspects, in which the rural-urban fringe was altogether 
ignored. In view of the fact that the rural-urban fringe provides scope for future urban 
sprawl therefore, urban planning should pay greater attention with overall urban 
developmental goals, (Bhat, 2008). The physical expansion of the Srinagar city 
inevitably brings in concomitant changes in the social aspects of life in the fringe 
villages. The growth of industry, commerce, administration and institutions of 
learning, art and health generate jobs for the rural population. Jobs, even if of an 
unskilled nature with low salaries are invariably welcomed by rural community, who 
in the past have had to depend on an uncertain and precarious living by farming. In 
effect, the rural dwellers change their life style imperceptibly significantly over a 
period of time and adopt a quasi-urban way of life. Thus we have the emergence of 
the semi-urban society- a transitional phase between the rural and urban societies, 
residing in an area of transition between well recognized urban land uses and the area 
devoted to agriculture. 
Keeping in view the above mentioned facts it is imperative that the rural-urban 
fringe must be saved from haphazard and unplanned land uses. Therefore, the present 
work would be an attempt to delineate rural-urban fringe of Srinagar city which could 
be integrated with the urban planning process of the city. The study will also focus on 
the land use change in the rural-urban fringe and shall attempt to explore the causes 
for the change. 
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1.2 Objectives 
The study aims to accomplish the following objectives; 
 To delineate the Rural-Urban Fringe of Srinagar City on the basis of selected 
variables. 
 To assess and identify the major land use change pattern in Rural-Urban 
Fringe from period 1971 to 2009. 
 To suggest a sustainable land use plan for the rural-Urban Fringe of the City. 
1.3 Identification of the variables 
It has been assumed that the characteristics of the rural-urban fringe will be 
conspicuously reflected in the behavior of the following variables pertaining to the 
socio-economic, demographic and land use characteristics. 
(A) Economic Variable 
(i) Percentage of non-primary workers to total workers 
(B) Social variables 
(i) Sex ratio 
(ii) Literacy level 
(iii) Population density 
(C) Land use Variables 
(i) Villages with Urban land uses 
(ii) Villages with no urban land uses but having other contacts with the city. 
1.4 Hypotheses 
The following hypotheses have been formulated for the present study. 
I. The urban expansion of the Srinagar city in the fringe areas has mainly 
encroached the agricultural land and marginal sites. 
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II. There is a negative correlation between the distance from the main city and 
the different socio-economic and land use variables in the fringe area. 
III. There has been the intensification of use in selected land use categories in 
the fringe areas in response to the demands of the main city. 
1.5 Data sets 
The nature of the study is very diverse; therefore, the data base required was 
very comprehensive. The various layers of data were collected and generated from the 
following sources: 
1.5.1 Survey of India topo sheets 
The following survey of India topographic sheets of 1971 on 1:50000 scale 
were used to generate the base maps and various layers such as drainage, slope, land 
use/ land cover, and village location map for the base year. 
J/12, J/15, J/16, K/9, K/13, N/4, O/1 
1.5.2  Satellite Image 
Another land use/ land cover map of the study area was generated from 
CARTOSAT-I and RESOURCESAT dated September, 2009. 
1.5.3 Census Data 
  Census of India, data 1971 and 2001 was used to analyze the socio-economic 
profile of the study area and to project various socio-economic and demographic 
parameters for the year 2011. 
1.6 Methodology 
Methodology involves comprehensive studies using a historical perspective 
and the application of geographical framework for better representation and 
understanding both in time and space. The methodological frame work for the present 
study is varied one. Figure 1.1 shows the flow chart of methodology. 
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Flow chart of Methodology 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Flow chart showing methodological framework of the study 
Fig. 1.1 
 
1.6.1 Geo-referencing 
The SOI topo sheets were geometrically registered through polyconic 
projection technique in compatible format for subsequent analysis. Further, the 
satellite image of the study area was registered and rectified with reference to already 
geo-referenced 1:50000 scale topographic maps of the same area. Further, the area of 
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interest from the already geo-referenced SOI topographic maps was clipped out by the 
technique of Subset to facilitate a perfect mosaic in GIS. 
1.6.2 Generation of Digital Elevation Model 
A digital elevation model is a regular array of terrain elevations (x, y, z) 
normally obtained in a grid or generated using; (a) ground survey data, (b) 
cartographic digitization of contour data, and /or (c) photogrammetric measurements. 
Existing topographic maps contain a wealth of terrain data that may be used for digital 
terrain modeling. For the generation of Digital Elevation Model, contour lines were 
digitized from the survey of India topo sheets (1:50000). These contours were labeled 
with their respective elevation values. The contour map was then processed in the 
ERDAS Imagine software to create a continuous raster surface by interpolating the 
elevation values. In the data preparation module of ERDAS imagine software, the 
surfacing was done and 20 meter spatial resolution Digital Elevation Model was 
obtained. The Digital Elevation Model was used for the topographic analysis of the 
study area. 
1.6.3 Generating Land use/ Land Cover Maps: 
The land use/ land cover maps of the study area were prepared for two 
different time periods viz., 1971 and 2009. The land use/ land cover map for 1971 was 
generated from Survey of India toposheets at 1:20000 scale while as the land use/ land 
cover map for 2009 was generated from CARTOSAT-I through the method of 
digitization in ArcView 3.2a GIS software.  The generated land use/ land cover maps 
of the two different time periods were validated after ground truthing. A portable 
Global Positioning System (GPS) was used to collect the accurate locations of the 
reference points, which were used in the validation. More than 100 validation points 
were collected and the location and altitude were recorded using GPS. The necessary 
changes resulting from ground truthing were incorporated into the data layers. Finally, 
land use/ land cover change detection analysis was done by comparing the same land 
use/ land cover area of two given time periods. 
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1.6.4 Delineation of Rural-Urban Fringe 
Based upon land use map and personal investigations into the field, the 
possibility of further growth of the city towards different directions outside the 
present limit has been assumed which would be a tentative limit of Rural-Urban 
fringe. Further, the following determinants have taken into consideration to delimit 
the fringe of Srinagar city. 
1. Density of population of the selected villages. 
2. Ratio of non-agricultural workers to total workers. 
3. Ratio of literates of the selected villages. 
4. Sex composition of the villages. 
After analyzing the above parameters of the selected villages, it was found the 
villages having value in particular determinant average +1SD value of rural valley 
have been included in the peripheral areas of Rural-Urban Fringe. Further, villages 
having mean+1 SD to +3SD‟s value are termed as secondary fringe  while villages 
having value more than this have been classified as primary fringe as they show a 
higher degree of urban character. 
A number of statistical tools were also employed for the analysis of data in 
order to derive the meaningful inferences. Correlation analysis was used to measure 
the impact of urban influence on various socioeconomic variables. Following 
regression equation was used to determine the degree of change of various socio-
economic and demographic variables with urbanization.  
Y= a + b(x) 
The population projections were worked out with the help of the following 
equation; 
Y= A.B
x
 
The log form of the above equation is as; 
log Y= log A+ x log B 
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1.7 LITERATURE REVIEW 
A good number of research works have been carried out on cities and 
urbanization but the rural-urban fringe- a transitional zone between city and country 
has largely been marginalized area of analysis. However, the research works done in 
this direction had largely focused on its delimitation and definitional aspects. 
Therefore review of the studies related to the theme of the current research work  is 
essential towards understanding the nature of the work done , the approaches and the 
methods used and the findings arrived at from these and their limitations in different 
situations. 
The study of the available literature reveals that most of the studies regarding 
rural-urban fringe appeared during the period from the mid -1940s to the beginning of 
the 1960s, in which attention was mainly focused on the physical delimitation, 
identification and the defining features of the fringe. The term fringe was introduced 
by Smith (1937) to describe built-up area just outside the corporate limit of the city 
“through the word, „rurban‟ as synonymous to fringe was used by Gaplin as early as 
in 1915 for „rural‟ land in process of conversion to „urban‟. Smith‟s definition was 
mainly concerned with the demographic characteristics of the area, therefore, it 
presented a general rather than a specific conceptualization of the fringe.  Further, 
Salter (1940),  In his excellent study  “The Rural-Urban Fringe” defined the fringe as 
a mixture of land uses that are related to farming and urban interest……..‟.  
Wehrwein (1942) has called it an “Institutional Desert” because of the uncontrolled 
location there of unpleasant and noxious establishments such as slaughter houses, 
junkyards and wholesale oil storage, and of utilities such as sewage plants and 
cemeteries. In his opinion, fringe is the area of mixed land uses lying beyond those 
sections of the city that are customarily serviced by urban utilities and transport 
systems. Further, he describes it as an area of transition between well-recognized 
urban land uses and the area devoted to agriculture. Thus, Wehrwein is very clear that 
the fringe area can better be identified in terms of land uses than in any other way. 
Andrews (1942) contributed new thought to the fringe studies by attempting to 
differentiate the urban fringe from the rural-urban fringe. The urban fringe, as he puts 
it, is the active expanding sector of the compact economic city and the rural-urban 
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fringe lies adjacent to the periphery of the urban fringe. The year 1942 bore a special 
significance for such studies as after Wehrwein and Andrews, Klow (1942) and 
Alpake were also to emerge on the scene. Alpake (1942) has defined the urban fringe 
as “that cultural development that takes place outside the boundaries of central cities 
and extends to the areas of predominantly agricultural activities”. 
After 1942, there has been a gradual but notable widening in the scope of 
fringe studies. Laying emphasis upon the accessibility as a sole factor in the 
development of the fringe, Walter Fiery (1946) said “the rurban fringe is a marginal 
land use area not because of its geographical location, its soil type or its topography, 
but rather because of its particular degree of accessibility (relative to that of other land 
use) to some central transportation point”. Rodehaver (1947) in his study “Fringe 
settlement as a two directional movement” reiterates that new residents converge 
upon the fringe both from urban places and rural areas. While Dewey (1948) marked 
that the movement of population in to rural-urban fringe was a movement of urban 
people. He further adds “…….. in the fringe area there is mingling of people of some 
of whom work in and are oriented towards agriculture  while at the same time the 
remainder pursue urban occupations and an urban way of life”.  The end of the forties 
saw a well marked deviation from the traditional line of definition and division in 
rural-urban fringe studies as Aschman (1949) and Blizzard and Anderson (1952) 
confined to land use and Martin (1953) to patterns of population. 
Balk (1954) added a new term, as he found the fringe area an area of 
“rurbanization”. Duncan (1956) used the term fringe to denote the non-suburban 
population of the territory in urbanized areas outside the central cities. His urbanized 
area contained three components- central city, suburb and urban fringe. The urban 
fringe is limited to the corporate limit of the city and often it is found outside the limit 
also. Kurtz and Eicher (1958) attempted to differentiate between fringe and suburb. 
Golledge (1960) used the term „geographical no-man‟s land‟ for this contact zone 
between rural and urban land uses. Similarly, Russwurm (1969) refers to this area as 
“frontier of discontinuity between the city and country, while Conzen (1960) has 
recognized the fringe belt as significant determinants of the morphology of urban 
settlements. Defining its character, he identifies, the fringe belt itself as composed of 
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two sections, the „proximal‟ or inner margin where development is closer and more 
continuous and the „distal‟ or outer margin where growth is more sporadic and the 
development more dispersed in character. Wissink (1962) in an extensive survey of 
the fringe areas of American cities identifies „fringe‟, „suburbs‟, „pseudo-suburbs‟, 
„satellites‟ and pseudo-satellites‟ and in land use terms has called it an area of „great 
differentiation‟. Pastalan (1967) giving an operational definition of the fringe has 
defined it as an area in transition where rural land uses are giving way to urban land 
uses. Seeing all these differentiations in the definition, Whiteland (1967) called the 
fringe a “heterogeneous region”. In his view, they are examples of regions that derive 
their unity not from homogeneity of forms but from certain factors that influenced 
their location. 
Pryor (1968-69) faced another aspect of the problem of definition when he 
noted and attempted to resolve the various areal differentiations of the urban fringe 
which have been proposed. In his view the rural-urban fringe may quantitatively be 
sub-divided into an „urban fringe‟ and a „rural fringe‟ on the basis of its land use 
composition. The urban fringe exhibits a density of the total rural-urban fringe and a 
higher rate of increase in population density, land use conversion and commuting. By 
contrasts, the rural fringe exhibits a low density and lower rate of increase. During 
1960‟s different scholars have attempted to analyze some particular character of the 
rural-urban fringe.  Young (1962) studied some geographic features of the urban 
fringe while Morrill (1965) was more specific as to the mode of its expansion. Harvey 
(1965) considered the nature and economics of urban sprawl in general. Socio-
economic problems pertaining to the fringe and fringe dwellers have attracted the 
attention of various scholars of this time. The study to throw light on current 
processes within fringe area is that undertaken by Pahl (1965). His work focuses 
largely upon the social character of London‟s fringe. He recognizes four main 
processes under way. There is a tendency towards social and spatial segregation, 
selective immigration, changing commuting character and collapse of geographical 
and social hierarchies. 
Singh (1967) has described fringe as “the rural land with urban phenomena”. 
He further develops the idea of fringe on the basis of the study of Wehrwein (1942) 
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by saying that the rural land is „forced into urban uses prematurely and is almost 
„frozen‟ rarely being restored to agricultural uses. Thus an „institutional desert‟ is 
forced, or else, one may term it as an urban erosion of rural lands. In the less 
developed and developing countries, a slightly different situation has been marked. 
Some studies of the villages close to the major cities in these countries exhibit two 
main characteristics: they are closely affected by ideas and innovations flowing from 
the city, and they provide a permanent labour force by migrating of a temporary 
labour force by commuting to supplement that of the city. None of these commuters 
are ever former urban residents. (Connell, 1974 and Barclay, et al., 1970). Rikkinen 
(1972) has analyzed the way in which ownership boundaries affect urban growth and 
land use change, while Schnore and Klaff (1972) have measured the speed of 
suburbanization over the last decade in the United States, compared to the earlier 
decades. 
John Hudson (1973) has analyzed statistically the demographic characteristics 
of the suburban fringe of the nine metropolitan centers in the Middle East (U.S.A). On 
the other hand, Martin‟s (1973) study of spatial distribution of population, cities and 
suburbs “attention has been focused on entire metropolitan area for measuring the 
density gradient in which he has found a tendency for population distribution over 
space to vary between city and suburbs”. Harold Brodsky, 1973 argued that Land 
development decisions in the rural-urban fringe are primarily made by small-scale 
merchant builders who have little economic incentive to adhere to metropolitan plans.  
The initial problem to emerge from a study of the now vast scholarly literature 
on the rural-urban fringe is the lack of clarity over the facts of life and landscape is 
under investigation (Thomas, 1974). Carter (1972) feels that there are two aspects 
which have attracted most attention. First, there is a notion of the fringe as a 
distinctive area, primarily designated by characteristic land use associations. Second, 
there is a notion that the social characteristics of the population of the fringe are 
intermediate between those of a town and those of the country. Thus, it is clear from 
the above examination that the fringe is a significant development, but due to its 
vagueness, the areal differentiation of the term has not yet been standardized. 
However, the incoherent land use pattern, which occurs due to outward growth 
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process of the city, may be taken as the representative of the fringe (Lal, 1973). In 
other words, the space into which the town extends as the process of dispersion 
creates the concept of rural-urban fringe. Golledge (1963), considering all these 
characteristics has outlined this haphazardly developed zone of twilight as a zone of 
constantly changing pattern of land occupance, small farm sizes, intensive production 
of crops, mobile population of low and moderate density, incomplete provision of 
public utility services, speculative subdivision and building plots, all resulting in 
continual movement or dynamism. 
After the 1950s, new types of regions different from traditional urban-rural 
landscapes with urban-rural intermixed function appeared in the developed and 
developing countries. Some researches on related theories and demonstration were 
carried out at home and abroad, such as metropolis fringe area (Hall, 1996), edge 
cities (Keil, 1994), extended metropolitan regions (Ginsburg et al., 1991), urban-rural 
integration (Jones and Pravin, 1997), peri-urbanization (Webster, 2002), etc. Over the 
past 20 years, spatial differentiation in terms of land use, transportation, housing, 
environment, and socio-economic aspects has been documented by a number of urban 
scholars (Landis, 1995; Kahn, 2000).  The suburb has been the locus for much 
physical change during the twentieth century-first in the development of new forms of 
extensive low-density urban landscapes. Subsequently, change has been either at the 
small scale of personalization, the intermediate scale of 'house building in the back 
garden' (Whitehand and Larkham 1991) or, rarely, demolition and rebuilding. The 
story of changing suburbs has become more about changes to existing suburbs than 
about creating new ones (Whitehand and Carr 1999). 
Despite demographers reporting dynamic U.S. population change at the 
interface between large urban and relatively rural areas (Fuguitt, 1985; Heimlich and 
Brooks, 1989; Johnson, 2003; Johnson, et al., 2005), study of the rural-urban fringe 
has received modest attention from urban and community sociologists. While some 
scholars have systematically examined matters of land-use policy and growth 
management at the rural-urban fringe (Daniels, 1999; Davis, 1993; Davis, et al., 1994; 
Healy, 1981; Nelson, 1992; Nelson and Sanchez, 1997), this dynamic region of 
change has arguably received less attention than more purely urban or rural areas. It is 
easier for metropolis fringe area to obtain opportunities and develop rapidly because it 
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is close to metropolitan area. Counties related to the metropolitan statistical areas 
consist of both urban and rural territory (Isserman, 2005; George and Brian, 2007). 
As per Hammer et al., 2004, the pattern of random, unplanned growth of 
urbanized areas, commonly known as sprawl, has become the most common form of 
land use/land cover change around cities throughout the world. Even though urban 
sprawl is considered by some landscape architects and planners as an opportunity to 
emphasize qualities such as attractiveness, pedestrian-friendliness, or stimulating 
regional economic growth according to a considerable amount of studies, it creates 
numerous environmental and social problems, both within cities and in their 
surroundings. The worldwide deterioration of natural and human systems due to the 
expansion of the urban population and urbanized areas occur at all geographic scales 
(Botkin and Beveridge 1997; UN 2006). This state of affairs has triggered a 
considerable amount of research aimed at the study of causes and consequences of 
this phenomenon, including the development of methods and indicators for the 
assessment of urban sprawl (Hasse and Lathrop 2003; Hammer et al., 2004; Herold et 
al., 2005); studies of the dynamics of the phenomenon (Berling-Wolff and Wu 2004; 
Yu and Ng, 2007); the ecological effect of urban expansion on wildlife (Blair, 1996, 
2004; Theobald et al., 1997; McKinney, 2002); various aspects related to loss and 
fragmentation of agricultural lands (Fischel, 1982; Brabec and Smith, 2002; Carsjens 
and van der Knaap, 2002); urban management and the effects of land use policies 
(Conway and Lathrop 2005; Marcotullio and Boyle 2003; Wasilewski and Krukowski 
2004). The literature includes a discussion regarding the driving forces of urban 
sprawl, among which the more cited are increases in numbers of households, housing 
preferences, industrial restructuring, geo-morphological patterns and processes, 
infrastructure investment (Alberti et al., 2003); land and real estate markets pressures 
(Ottensmann, 1977; Morello et al., 2003); changes in economic scenarios, in social 
conditions, and local government policies (Wasilewski and Krukowski 2004; Morello 
et al., 2003). Most of the studies focus on land use changes in the urban rural fringe; 
that is, the advancement of the urban borders in the metropolitan areas with the 
eventual incorporation of existing small urban centers to form a dense agglomeration. 
Only recently, disjoint or leapfrog development has become a matter of concern to 
researchers and planners (Hammer et al., 2004; Nassauer et al., 2004; Theobald, 
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2001, 2005). This form of scattered sprawl consists of the development of urban 
patches within the existing matrix, and may have even more dramatic effects on the 
matrix fragmentation than edge land cover changes (Franklin and Forman, 1987; 288 
Urban Ecosyst (2009) 12:287–310 Theobald et al., 1997), since they drive changes at 
a disaggregate scale. Leapfrog land use change has increased since the 1990‟s; and it 
occupies far larger extensions than urban and suburban areas. For example, Theobald 
(2005) reports for the US, that exurban land conversion has been growing at a rate of 
about 10–15% per year, which exceeds the rate of urban development, and occupies 
five to ten times more area than urban and suburban lands. Morello and Solbrig, 1997, 
studied urban fringe expansion and its consequences in agricultural land loss in the 
Buenos Aires metropolitan area, which occupies the best agricultural lands of 
Argentina. In their study of urban growth during seven periods between the censuses 
from 1869 to 1991, they found that at all time intervals, urban growth occurred on 
prime farmland rated as capability class II, according to the US Soil Conservation 
Service land capability classification (Morello et al., 2000a, b). Their findings did not 
differ greatly from those of Nizeyimana et al. (2001) for the conterminous USA, 
notwithstanding the differences in extension and resolution. 
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STUDY AREA 
Srinagar, the largest among all the Himalayan urban centers is located in the 
heart of Kashmir valley. The city along with its Rural Urban Fringe is located 
between the coordinates 33
˚
53'49"N - 34
˚
17'14"N and 74˚36'16"E- 75˚01'26"E (Fig. 
2.1). It is situated at an altitude of 5200 feet above mean sea level and spreads over in 
the midst of an oval shaped valley of Kashmir. The Fringe of the city is encircled by 
the natural wall of mountains (the sub mountain branches of the pir panjal range) 
whose height varies from 1800 to 4300 meters above mean sea level. The rural-urban 
fringe of the city covers an area of 790.31 km
2
 with a population of 931282 persons 
(2011, projected). The rural-urban fringe (RUF) of the city covers a vast area of 
Jhelum valley floor characterized by gentle undulating topography, while the south-
west and southern peripheries have presence of elevated lands known as kerawas, 
which occupy large areas in the tehsils of Budgam, Chadura, Pampore and Pulwama. 
The area suitable for development in the north is limited to the north-west and the 
south while the eastern extension is limited to the present municipal limits, as the 
physical extension of the settlements in this area is hindered by Zabarwan hills. 
In terms of physical characteristics, Srinagar is situated along the perennial 
river Jhelum, which has helped greatly in the formation of a modal place of the oval 
shaped valley and also added significance to function as an apex of the region. 
Srinagar is the Primate City in the region because its population is disproportionately 
larger than other towns of the valley. On Socio-economic front; it acts as the nerve 
centre of the valley. Since historic times, it has been the seat of government as well as 
the centre of religious and cultural activities for about 1400 years. It attracts a large 
number of populations outside the municipal limit on different religious occasions. 
Functionally, it is the growth potential centre from the fact that it constitutes a 
comparatively highest percentage of population in secondary and tertiary sectors 
when analyzed the other towns of the valley. 
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 Source: Generated from SOI topo sheets -1971 
Fig. 2.1 
 
2.1 Srinagar- Evolution and Growth 
Srinagar is the shortened word of shrinagra. Kalhana, the author of rajtarangni 
(first recorded history in India) wrote that shri nagra was founded by king Ashoka 
(272 BC to 231 BC), at Purana Disthana (old Capital). This place is now known as 
Pandrathen and falls within the muncipal limits of Srinagar. In 631AD, King Parvara 
Sena II built his town close to the Kohi Maran (hill lock) which lies in the centre of 
Present City. He named it as Parvarapura. Although safe from floods, the site was 
very limited in area. Lalitaditya (725-753 AD), the most conspicuous figure in 
Kashmir history burnt down Paravarapora, and built his capital Parihaspora about 
twenty kilometers away from Srinagar city centre. In ninth century AD Suyya, the 
minister engineer of king Awantivarman undertook the drainage of Kashmir Valley, 
which till then was mostly submerged. This engineering venture made available vast 
lands for cultivation and growth of settlements in Kashmir Valley. 
In 1128 AD Khan Zulchy invaded Kashmir and set fire to the city of 
Lalitaditya. In the proximity of ravaged Paravarpora site, King Rinchan Shah built his 
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city in early 14
th
 century at a place known as Budgair on Right Bank of river Jehlum. 
In the same period Muslim missionaries from Central Asia poured in Kashmir Valley 
and, interalia, introduced Central Asian Architecture in Kashmir. The tomb of first 
Muslim missionary Bulbul Shah Shahib still exists aloft on the right bank of river 
Jehlum at Budgair. After Rinchan Shah, Sultan Ala-ud-din 1342-54AD extended 
Rinchan’s city along Right Bank of river, and built a new town named as Alla-ad-
dinpura, the area now enveloped by Khankahi Maulla and Malik Aangan. Some 
distance beyond Malik Aangan, however Dal Lake was connected with jehlum and 
further extention of the city on right bank of river was not therefore possible 
In 15
th
 century, King Zain-ul-Aabdin(1420-1470 AD) separated the lake from 
river, closed the link between the two and opened a navigable channel  (Nallah Mar) 
between Dal Lake and Aanchar lake and diverted the lake water away from river 
Jhelum towards  this channel. Further this King built the first bridge across the river 
near Ala-ud-dinpur and named it as Zainakadal. Thus lateral expansion of the city 
starts taking place on both sides of the river Jhelum. Mughal period (1566-1752AD) 
contributed to the city of Srinagar were confined to construction of mosques, gardens 
and bridges. Similarly, afghan rule in Kashmir (1752-1829AD), Sihk rule (1819-
1846AD) contributed to the emergence of Srinagar city. In 1819AD the residency was 
established, new schools and first intermediate college (SP College) and a central 
library ware opened and piped water was supplied to the city. During 1921 to 1931, a 
silk factory and government woolen factory were started. 
As physical expansion of Srinagar city, housing colonies came up during 
Dogra rule, in Wazirbagh, Ram Munshibagh and Karan Nagar, Amar Singh College 
and S.M.H.S hospital got established in Dogra rule which ended in 1947. From 1947 
till year 1999 AD, Srinagar City, has grown comparatively faster, but mostly in 
haphazard manner. Insignificant proportion of population of the city has, however, 
been absorbed in small housing colonies of Jawahar Nagar, Balgardan, Nursing Ghar, 
Sutra Shahi, Balmalini, Chanapora, Bemina, etc all built up in the public sector. 
Construction of Kashmir University, Regional Engineering College (now called 
National Institute of Technology, NIT), Medical College, a good number of 
educational institutions, hospitals, Fruit Mandi and a good number of industrial estate 
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including Hindustan Machine Tools (HMT) and Bemina Woolen Mills, owe their 
existence to the said period. National highway bye pass on south side of the city over 
a length of seventeen kilometers constitutes a major contribution of the state 
government in Srinagar city from 1927 to 2000AD. There has been sizeable increase 
of other physical and social infrastructures since 1947. 
Srinagar municipality was first established during Dogra rule under the 
municipal Act 1886. In 1960, municipality covered an area of about 28sq kilometer. 
Many a time, since 1886, limits of municipality were extended when a good number 
of villages were annexed to it. Consequent upon rapid urban growth, the city limits 
have further been extended in 1978. As it stood in the year 2005, municipality 
consisted of sixty eight wards and covered an area of about 282 kms
2
. 
2.2 Population and Spatial Growth of Srinagar City 
Population growth of Srinagar city during the last century (1901-2011) has 
been phenomenal. It has increased from 122,618 persons in 1901A.D. to 971,351 
persons in 2001A.D. and 1225837 persons in 2011A.D. indicating nearly tenfold 
increase amounting to 900 percent growth with a net increase of 1103219 persons. 
The pattern of decadal growth however, has not been uniform. The main factors 
responsible for this accelerated population growth during this period have been in 
migration, increase in birth rates and fall in death rates. Besides this, the merger of 62 
villages in municipal limit in 1971A.D. and the introduction of urban agglomeration 
concept which brought a number of rural areas under the jurisdiction of Srinagar city 
are indeed the other factors contributing to the rapid growth of the city population. 
Subsequently from 1981 to 2011A.D. the population increased to 971,357 persons in 
2001, registering a net growth of 365,355 persons in two decades with a decadal 
growth rate of 30.14 percent and 1225837 persons in 2011 recording a net addition of 
254480 persons during the last ten years. The ever increasing population coupled with 
limited space and haphazard growth has resulted in unwieldy expansion of the city 
which is reflected from the fact that the city size has increased from 12.8 kms
2 
in 1901 
to 278 kms
2
 in 2011 therefore, registering an increase of 266 kms
2 
during the last 
decade. 
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Table 2.1: Srinagar City: Population Growth (1901-2011) 
Source: Census of India, 1991-2001 Srinagar Municipal Corporation.  
NA (Not Available) *Projected population. 
 
 
The population of rural-urban fringe of the city was 650019 persons (census of India, 
2001) and has increased to 931282 (census of India, 2011) at an annual rate of 4.32 
percent. The sex ratio of the study area is 950 which are very high as compared to 
national and state level. The literacy rate of the region is 45 percent and an average of 
55 percent of working population is engaged in non-agricultural activities. 
 
Year 
Area 
(Km
2
) 
Population Decadal Growth Rate 
1901 12.8 122618 --- 
1911 12.85 126344 3.04 
1921 14.48 141735 12.18 
1931 17.6 173573 22.46 
1941 17.6 207787 19.71 
1951 29.52 246522 18.64 
1961 41.44 285257 15.71 
1971 82.88 403413 34.31 
1981 208.9 606002 40.13 
1991 N.A N.A N.A 
2001 278.1 995806 64.32 
2011* 416.1 1225837* 23.13 
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                           Fig. 2.2 
 
The incessant change in the demographic dimension of the city is bound to create an 
impact on the socio-economic structure of the city and may accentuate the problems 
of housing scarcity, land speculation and urban blight and slums. 
2.3 Climate 
The city experiences moderate temperature during summer and severe colds in 
winter. During summer months temperature reaches up to 36 degree Celsius. The area 
gets fairly good amount of rainfall during summer. In winter, cyclonic disturbances, 
from the Mediterranean Sea brings heavy precipitation to the valley of Kashmir 
especially in the form of snow. This precipitation keep the entire Jhelum valley and 
surrounding mountains under snow and the whole valley appears draped in white. 
2.4 Soils 
The soils of the area as a whole may be divided in to seven types according to 
the productive potential; Guruth (silt), Bahil (loam), Sekul (sandy), Red (floating 
gardens), Surzamin, wadur (kerawa), Nambal (marshy) soils. Of these seven types 
only four types are predominant in Srinagar city, which are as follows:- 
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2.4.1  Guruth (Silt) 
Guruth comes first in respect of production as it is rich in clay. It has high 
moisture retaining capacity and can stand the scarcity of rainfall. Heavy and 
continuous rainfall results in leaching which led to the crop yield reduction. Guruth 
soil has its origin from floods, which are frequent in this area. This soil is mostly 
found in close proximity to river jehlum within Srinagar City. 
2.4.2  Bahil (loam) 
This is the second most important type of soil and is characterized with high 
fertility. Bahil has a high natural strength and therefore, the only care to be taken is 
not to manure it without a proper way. This type of soil is black in color and is found 
just outside the guruth soil in the southern and northwestern flank of these areas. 
2.4.3  Sekul (sandy) 
  This is an important type of soil found in the north-eastern part of the 
Ganderbal tehsil which constitutes the northern part of the area. The material varies 
from loam to sandy, and soil when properly irrigated gives fairly good field rice. 
2.4.4 Nambal (marshy) soil 
These soils are partly containing a little lime and fairly suited for paddy 
cultivation. Silitation occurs in these nambals during the period of flooding. In this 
way these soils are added a rich nutrient content. These soils are mostly found in the 
southeastern and southwestern flank of the fringe. Besides, Surzamin also covers 
considerably small patches of land in the fringe areas, which are mostly devoted to 
vegetable cultivation. In the northeastern part of the fringe, the soil is characterized by 
forest and hill soils. The soils are not rich in organic matter and there is also the lack 
of irrigation facilities. Therefore most of the land in this area is devoted to fruit and 
vegetable production. 
2.5 Topography 
 Srinagar City is situated at an altitude of 1600 meters above mean sea level 
and spreads over in the midst of an oval shaped valley of Kashmir (Fig. 2.3). The 
Fringe of the city is encircled by the natural wall of mountains (the sub mountain 
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branches of the Pir Panjal range) whose height varies from 1800 to 4300 meters above 
mean sea level.  
 
 Source: Generated from digitized contours of SOI topo sheets, 1971  
Fig. 2.3 
 
The rural-urban fringe (RUF) of the city covers a vast area of Jhelum valley 
floor characterized by gentle undulating topography, while the south-west and 
southern peripheries have presence of elevated lands known as kerawas, whose height 
varies from 1700 to 2000 meters above sea level and occupy large areas in the tehsils 
of Budgam, Chadura, Pampore and Pulwama. The area suitable for development in 
the north is limited to the north-west and the south while the eastern extension is 
limited to the present municipal limits, as the physical extension of the settlements in 
this area is hindered by Zabarwan hills. 
2.6 Drainage  
Srinagar lies in the lap of Himalaya and is characterized by gentle to 
undulating slope. The topography of the study area is responsible for giving rise to 
particular pattern of drainage which is dendritic (Fig. 2.4).  
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Source: Generated from SOI topo sheets -1971 
         Fig. 2.4 
 
The drainage pattern of rural-urban fringe of Srinagar city is of antecedent 
type. Jhelum traverses through the middle of Srinagar city and divides it into two 
parts. The important left bank  tributaries of Jhelum that traverses through the study 
area are  Romushi, Nalah Doodh Ganga, Sukhnag and Ferozpura Nallah, while as the 
right bank tributaries of the study area are Harwan and  Nalah Sindh. The Romushi 
joins the Jhelum near Wudipora of Pulwama District. The Dudh Ganga after joining 
with Shaliganga loses itself into the Nambal in the west of Srinagar descending from 
the mountains, the Sukhnag passes through the sand chocked bed across the kerawas, 
finally merging into the marshes of Rakh Arat, west of Hokarsar. The Ferozepura 
empties itself through the myriad channels into the Haigam wetland and the 
Sultanpurich Rakh. Both the marshes are connected by a spill-channel constructed to 
Sindh River 
Jhelum River 
Jhelum River 
Doodh Ganga River 
Shali Ganga River 
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drain out the flood water. All the drainage from the slopes of Harwan, Burzakut, 
Mahadeo and Sarbal escapes into the Dal Lake through the Harwan and other 
mountain torrents. 
2.7 Transportation 
  The rural-urban fringe of Srinagar city is having comparatively dense network 
of roads as road transport is the only option of commuting from peripheral areas to the 
city centre (Fig. 2.5).  
  Source: Generated from SOI topo sheets 1971, Cartosat-I, 2009 
Fig. 2.5 
 
The main road bisecting both the fringe and city into two halves is the NH- 
1A, which is the lifeline of valley as it connects the state with the rest of country. 
Though the roads of the fringe are dense but they are excessively narrow in their 
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width, therefore, Mini buses, sumos, taxies, and autos are the preferred modes of 
transport.  
2.8 Geology  
The Srinagar city and the south western parts of the city are mainly composed 
of older and recent alluvium with recent alluvium towards the river Jhelum banks. 
The alluvial is mainly composed of finer sand and silt grade particles derived from the 
south and south eastern areas of the valley by river Jhelum. To the west of Srinagar 
lies the most outstanding kerawa formation. The formation consists of lacustrine and 
fluvial sediments intercalated with glacial till of Pliocene-Pleistocene age (Fig. 2.6). 
The basin of deposition originally covered an area of 3600 square kilometers.  
 
 
 
 
 
 
 
 
 
 
 
 
 
  
            
Source: After Balasundaram Director General, Geological survey of India 
Fig.  2.6 
 
The lignite beds after attaining a thickness or up to 3 meters are frequent in the Lower 
kerawas. Inter beds of glacial till and carved clay frequently occurring in the Upper 
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kerawa succession represent the relics of the Pleistocene Glacial Ages. The north 
eastern parts of the Srinagar city of the Dal Lake catchment have a rugged 
mountainous topography and is locally known as Shankar Acharaya Mountain. The 
mountain range is volcanic in origin consisting mainly of basalt, quartzite, shale etc.       
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Introduction 
In the modern age of urban expansion the term “fringe” has assumed an 
important significance. Many scholars in different disciplines have discussed the 
“rural-urban fringe” but no precise definition has emerged as yet. Subjective 
definitions based on individual areas of study are not adequate since the definition 
should be capable of being universally applicable and not only to a particular region. 
The term „rural-urban fringe‟ consists of three words- rural, urban and fringe. 
Rural is a common word denoting countryside or villages. The Oxford dictionary 
defines rural as “living in the country having the standing qualities or manners of 
peasants or country-folk; engaged in country occupation; agricultural or pastoral, or 
pertaining to, or characteristic of the country or country life as opposed to town”. 
Stevens (1946) has said, “It is generally implied in geographical analysis that rural 
population is that which is directly, maintained by the exploitation of the intrinsic 
resources of land”. Aurousseau (1921) defined rural population as, those sections of 
the people who are spread over countryside and are engaged in the production of the 
primary necessities from the soil. Thus the term clearly implies a basic dependence of 
the inhabitants upon primary occupation, mainly production of material goods from 
the land. 
The term „urban‟ implies a preponderance of secondary and tertiary 
occupations. At present urban studies form an important and distinct branch of 
Geography and Sociology. The size, shape and character of urban unit are changing 
day by day. According to Ratzel (1903), a city is a continuous and dense 
agglomeration of people and dwellings occupying a large area and lying at the focus 
of great trade route.
 
The implications seems to be that cities develop through trade and 
transport, an idea which is confirmed by Wagner (1923), who defines cities as a 
concentration point of human commerce. Richthofen (1938) says that a town consists 
of an organized group in which people are concerned with commerce and industry as 
opposed to agricultural pursuits. Christaller (1933) has emphasized the role of 
commerce, administration and small business in urban centres but relegates industry 
to second place. This idea has been reciprocated by George (1958) who conceives city 
as a residential centre bound up almost exclusively with agriculture. 
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An important characteristic of an urban centre is that the inhabitants, though 
dependent upon the countryside for their daily requirement of agricultural products, 
do not have to move out of the urban boundaries either for their livelihood or for 
utility services. This is in direct contrast with the villages, which though self-
sufficient in material goods, have to look to the town for trade and utility services. 
Thus Brunches and Deffontaines (1946) suggest that a town can be said to exist if the 
majority of the population spends the greater part of time within the bounds of the 
agglomeration. To sum up in the words of Smailes (1953), a town may be regarded 
first and the foremost as a community of people pursuing distinctive way of life or it 
may be considered as part of the earth‟s surface differentiated from rural surroundings 
by a particular type of human transformation with buildings and other distinctive 
structure. 
The census of India has defined a town in different ways in different census 
years. In 1951, towns included all municipal areas irrespective of their size and so 
also all cantonments; in addition, some other places which had urban characteristics 
about them were also treated as towns.  The definition was necessarily vague and 
subjective as it did not lay down any clear cut directives for treating small centers as 
towns. The result was that a very large number of overgrown villages were declared 
to be towns in 1951, which were classified after a decade. This classification was 
changed in 1961 which laid down that the list of towns would include all municipal or 
notified areas, while civil lines and cantonments were not included within municipal 
limits. It would also include all places and all centers which (a) have 5000 population, 
(b) have a density of 1000 people per square mile, and (c) at least seventy-five percent 
adult male population should be engaged in non agricultural pursuits. Although this is 
an improvement over the 1951 definition, the 1971 census slightly changed the 
definition to include all centers in which the population was 5000 or more, with a 
density of over 400 persons per square kilometer and at least three-fourth of male 
working population was engaged in non-agricultural livelihood. By and large these 
criteria were followed except in a very few cases which had tourist interest or 
administrative importance, or some other urban characteristic. 
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The concept of urban agglomeration was introduced for the first time in the 
1971 census. An urban agglomeration was defined as „a continuous urban spread 
constituted of a town and its adjoining urban outgrowths or two or more physically 
contiguous towns together with continuous well organized urban outgrowth of any 
such town‟ (Das, 1972). The term „fringe‟ suggests a border-line case between the 
rural and the urban, and actually lies on the periphery of urban areas, surrounding it 
and distinguishing it from the truly rural countryside. The term rural-urban fringe is 
comprised of two groups of words – „rural fringe‟ and „urban fringe‟. These two terms 
denote overlapping boundaries with respect to an area which is distinct in matters of 
form and function. Research workers in different social sciences have tried to define 
the term but none has given a clear and precise definition. The term urban fringe was 
first used by Smith (1937) to describe the built-up area just outside the corporation 
limits of the city. The variation in the form of fringe area has been distinguished by 
several authors who have suggested different names for this phenomenon. Thus Kurtz 
and Flitcher (1958) differentiate between „fringe‟ and „suburbs‟, „pseudo-suburbs‟, 
satellites and „pseudo-satellites‟. Schnore (1952) distinguishes between „satellites‟ 
and „suburbs‟ and Martin (1957) has discussed satellite rural areas. 
The term „fringe‟ itself has been subjected to a lot of discussion. This 
distinction has been made between „urban fringe‟ and „rural fringe‟ by Andrues 
(1942). Mckain and Burnight (1953) have also discussed the „extended fringe‟ and the 
limit of fringe respectively. Reinemann (1960) distinguishes between “outlying 
adjacent zone” and “sub-urban zone” and Wissink (1962) between „inner fringe‟ and 
„outer fringe‟ Mayers, and Beegle have discussed, „true fringe‟, „partial fringe‟ and 
adjacent rural township. Duncan and Reiss (1956) distinguish between urban fringe, 
rural non-farm and rural farm with Chicago‟s fringe.  Whiteland (1967) has given the 
terms IFB (Inner Fringe Belt), MFB (Middle Fringe Belt) and OFB (Outer Fringe 
belt). Singh (1967) has described fringe as “the rural land with urban phenomenon”. 
He further develops the idea of fringe on the basis of the study of Wehrwein (1942) 
by saying that the rural land is „forced‟ into urban uses prematurely and is almost 
„frozen‟ rarely being restored to agricultural uses. Thus an “institutional desert” is 
forced, or else, one may term it as an urban erosion of rural lands. Wehrwein (1942) 
explains that the rural-urban fringe “consists of rural territory pierced by fringe-like 
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projections of urbanized land uses because of the stellar growth of the city and is the 
area of transition between well recognized urban land uses and the area devoted to 
agriculture carried out in more or less modified form”. 
Andrews (1942) defines “the adjacent peripheral zone of the urban fringe as 
the intermingling zone characteristically agricultural and characteristically urban land 
use structure obtained in the area”. Garnier and Chabot (1967) consider it suburbs 
which begin where the continuous built-up town ends. “First, there is the built-up area 
of houses with small gardens, forming dormitory, communities from which more than 
half the active population works in the town”. Dickinson (1967) takes it to mean a 
“rural area into which residential development is intruding and new residential site 
and other urban uses are in process of development along its main lines of 
communication, after being clustered around existing villages and small towns”. 
The new built-up social and economic units adjacent to the town get facilities 
from the rural authority after paying taxes but they get town facilities also like 
electricity, gas, water and transport, etc. Pryor (1968) believes that “the rural-urban 
fringe is the zone of transition in land use, social and demographic characteristics, 
lying between (a) the continuously built-up urban and sub-urban areas of the central 
city, and (b) the rural hinterland characterized by the almost complete absence of non-
farm dwelling occupations and land use, and of urban and rural social orientation; and 
incomplete range and penetration of urban utility services; uncoordinated zoning or 
planning regulation; areal extension beyond although contiguous with political 
boundary of the central city and an actual and potential increase in population density, 
with the current density above that  of surrounding rural districts, but lower than the 
central city”.  Thus the rural-urban fringe is really an extension of the city itself, 
actually and potentially (Singh, 1967). 
In the definition of Pryor (1968) he has tried to eliminate all the drawbacks of 
the previous definitions, but his assumption regarding the non-farm dwelling is not 
justified. His definition is quite long which also leads to ambiguity. However, his 
attempt is an adequate guide for the research worker. The rural-urban fringe, in the 
real sense is a narrow zone with varying width outside the political boundaries of an 
urban unit which is neither urban nor rural in character. The rural-urban fringe is a 
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bridge which connects the two. It is the continuation of the declining tendency of 
urban characteristics towards the rural area or the declining tendency of rural land 
towards the urban unit. Its extension is convex along the transport lines leading from 
the town, while it is concave as we move towards the town from rural areas. 
The shape of the fringe belt of a town varies from town to town, based on the 
physical, cultural and economic personality of the town. Its shape is always changing 
with change in communication facilities. It is a process which helps to change the 
rural countryside into urban units. The fringe belt is a “product of centrifugal forces, 
while the Central Business District (CBD) is the result of centripetal forces” 
(Whiteland, 1967). The rural-urban fringe is a media for urban changes. As the urban 
centre expands, the fringe belt does not remain static, it grows dynamically. A rural 
area may gradually be converted into rural-urban fringe, and then merge with the 
parent urban centre. 
The whole rural-urban fringe is divided into three zones by Whiteland (1967), 
inner fringe belt (IFB), middle fringe belt (MFB), and outer fringe belt (OFB). He 
suggested that the inner fringe belt (IFB) surrounds the CBD, the adjacent built-up 
area is known as the MFB, while the countryside villages with agricultural land would 
be the outer fringe belt (OFB).  His basis for division is not justified as it is based on 
time (mid Victorian and Edwardian periods respectively). 
Oosthwizwn (1969) has given an alternative terminology of „suburban area‟, 
„rural-suburb‟ and „quasi-urban area‟ or quasi-urban township. According to the 
definition of the census bureau sub-urban areas are the residential areas situated 
outside but adjoining the municipal boundaries. They have no form or urban local 
administration and for all practical purposes be regarded as the part of the town or 
city, because they usually have distinct urban character and are closely linked to the 
parent municipality, economically, socially and otherwise, and there is also a 
considerable amount of daily travel between the suburban area and the parent 
municipality. 
The term quasi-urban township or rural township means “those population 
clusters like villages or sparsely populated residential areas without any recognized 
form or urban authority situated away from metropolitan areas and identifiable by 
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place name” (Whiteland, 1967). Pryor has divided the rural-urban fringe into two sub-
zones: (a) urban fringe, and (b) rural fringe. The urban fringe is contiguous with the 
central city, exhibiting a density of occupied dwellings higher than the median density 
of the total rural-urban fringe, a higher proportion of residential, commercial, 
industrial and vacant units as distinct from farm land and a higher rate of increase in 
population density, land use conversion and community. The rural fringe is 
contiguous with the urban fringe, exhibiting a density or occupied dwellings lower 
than the median density of the total rural-urban fringe, a higher proportion of farm as 
distinct from non-farm and vacant land, and a lower rate or increase in population 
density, land use conversion and community. Pryor‟s assumption regarding the urban 
zone is based on density of population and land use but only these two may not give a 
clear picture of zoning of fringe. 
An important development in the urban settlement during the past few decades 
has been the rapid expansion of population and built-up area into unincorporated 
suburb and in areas surrounding or large towns and cities. This recent finger like trend 
of development at the margins has been made possible by the mechanized 
transportation and the extension of public utility services such as electricity, water and 
sewage, etc. beyond the city‟s limit. The process of accretion which takes place 
outside the city has generated a zone of transition between the rural and urban 
landscape, properly known as the rural-urban fringe. In other words, the centrifugal 
forces which impel functions to migrate from the central zone of a city towards its 
periphery create an amorphous territory around the cities, often called the rural-urban 
fringe (Lal, 1987). 
3.1 Characteristics of the Fringe 
The modern age is one of rapid growth of urbanization consequent upon 
transport development. Christaller in his central place theory has assumed that the 
service centres form a hexagonal pattern at equal distances from other service centres 
which surround the centre of the next higher order. They are linked together by 
transport routes. The fringe of an urban complex forms a pattern depending upon the 
physiography and transportation facilities of the area. The emergence of the fringe 
zone with its complex problems of adjustment between rural and urban ways of life 
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has assumed great topical importance and has drawn attention of planners and social 
scientists. Yet the study of the urban fringe has been a neglected area of human 
research. Even in the developed countries a few studies have been undertaken in this 
regard through this developmental phase of urban morphology was experienced there 
in the very beginning of the present century. Fringe studies have not received much 
attention among Indians either from geographers or from scholars in any of the other 
disciplines. Hence, we have one of the major gaps in geographical research in this 
area of urban studies. 
The rapid sprawl of the modern city outside its political boundaries and 
beyond its real physical-cultural domain possesses several attendant problems 
(Christaller, 1933).
 
Many research workers in social sciences such as urban 
geographers, sociologists, land economists, local urban government; regional planners 
and others talk about the rural-urban fringe but none has attempted to solve its real 
problems. The fringe zone has been neglected by everyone mainly because it is 
transitional as well as controversial in nature. Wehrwein (1942) has drawn attention to 
this fact by asserting that the students of agricultural and land problems stop when 
they come to „city land‟ and urban land economists and planners usually stay away 
within the city limits, unless they are studying the region and making regions plans. 
The most important problem is to precisely delimit the rural-urban fringe area. Queen 
and Carpenter (1953) have studied area within the SMA which is outside the 
urbanized area (equivalent of the Melbourne Statistical Division minus the Melbourne 
Metropolitan Area of the 1966 Census.) Similarly, Duncan and Reiss (1956) have 
used the category of non-suburban population of territory in urbanized area outside 
Chicago City. Zimmer and Hawley (1956), Martine (1957), Rohrer and Hirzel (1957), 
Golledge (1960), Reinemann (1960), Andrews and Eshlemann (1963 a,b), Pahl 
(1965), Goldsmith and Lee (1966), and Johnson (1966), are other authors who have 
delineated their study area by Census or administrative areal units. 
Wehrwein (1942) has taken the metropolitan city with a maximum density of 
150 inhabitants per square mile around the city of Indianapolis for demarcating the 
fringe. Blizzard and Anderson (1952) have emphasized on agricultural land use and 
decrease in city utility service. Smith‟s (1937) idea of continuous built-up area for 
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fringe delimitation is not justified as some cities may not have continuously built-up 
area within the town, and in such cases the consideration of continuity beyond the city 
limit for the fringe area is not proper. 
Pryor (1969) has divided the fringe into rural and urban fringe and has 
suggested the upper and the lower rates of increase in population (residential, 
industrial, commercial and commuters) which were quite vague. The words higher 
and lower are relative terms which differ from person to person and from area to area. 
His study is based on questionnaires filled by the residents of the adjacent area 
through the post office.  It is possible that some questions may not be understood and 
for others true answers may not be given due to certain social and personal reasons.  
He has arbitrarily taken an area five miles radius from Melbourne CBD to mail the 
questionnaires and has failed to consider physical and cultural factors.  Pryor has not 
given thought to the lines of transport along which the fringe belt is bound to 
fluctuate.  Although he has considered „farm land‟ as a factor, he has not examined 
whether the land is good for crops or vegetables, and whether the area supplies 
vegetables and milk to the parent city or not. Pryor (1969) in another paper has 
concluded that the rural-urban fringe is characterized by the incomplete network of 
utility services; an inadequate network of public transport, a relatively high car-
ownership ratio; and that the majority of the work places and retail purchases of 
residents of the fringe will be in the urban place itself. He has assumed that the above 
characteristics in the fringe area are natural. Some of these conclusions do not appear 
to be valid in the Indian context. For example, a high ratio of cars will be possible 
only when the fringe area is fully developed in a planned way. A planned fringe area 
may, therefore, become a part of the town itself, in which case it will no longer be a 
fringe zone. However, it may be applicable to large metropolitan centres or industrial 
and mining towns, where the people may try to escape the noise and traffic of the city 
centre.  Similarly, while the inadequacy of transport and utility services in the fringe 
zone is understandable, the question is one of degree and not of absolute number, for 
in many Indian cities, these are inadequate in most parts of the city itself. A question 
of degree also arises in the case of the commuting population and when the transport 
network is poor, the residents of the fringe zone may rely on the city proper for the 
purchase of higher order goods only. As a matter of fact, the percentage of commuters 
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in India for work, recreation and medical services is appreciably higher than for retail 
purchases. 
As the fringe is a bridge between the rural area on the one side and urban 
centre on the other, all the characteristics of urbanity and ruralism are medium in the 
fringe area. These characteristics are travel time, urban habits, land value, public 
utility services, commuting population, non-agricultural activities, population density, 
primary activities, built-up area and sex ratio, literacy rate and agricultural activities, 
etc. the characteristics may vary from town to town. But if all factors are considered 
together with suitable weightages according to their relative importance, the resulting 
index values are likely to be a reasonable guideline for fringe demarcation. 
An important problem in the rural-urban fringe area is the problem of land use. 
The pattern of land use in the area is dynamic and changes from rural land use to 
urban land use over short periods of time and distance. A shift from non-residential 
land to residential use and food crop land to cash crop land is some of the important 
changes. The resultant pattern is complex and its real value is difficult to assess. 
Scattered settlements, vacant land, small proportion of farm workers and the return 
from the land are some of the important associated considerations; all these factors are 
guided by location. 
3.2 Delineation of Rural Urban Fringe 
From the foregoing representative definitions it is obvious that the fringe belt 
is dynamic area which fluctuates in the span of time. It continues shifting outward 
from the city with the diffusion of urban innovations in the surrounding localities. As 
its development is associated with the growth of the city, it becomes more difficult to 
delineate the ever changing area on the periphery of a growing urban centre. 
However, among several researchers dealing with the fringe complex, some have 
discussed the systematic delineation of the fringe. Here some of the important 
methods have been examined which were used in the delimitation of the rural-urban 
fringes of the different cities and towns of the world. Mayer and Beegle (1947) while 
distinguishing the fringe townships in the metropolitan region of Detroit used the 
proportionate size of the NV-RNF (Non-village, Rural Non-Farm) population with 
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respect to the total population of the township. The use of this index gave them the 
„true fringe‟ consisting of township (minor civil division unit) with fifty percent  or 
more NV-RNF (Non-village, Rural Non-Farm)  population and occurring in an 
essentially  contiguous area outside the city, where as townships with values of 25 to 
50 percent, normally farther from the city, were called „partial fringe‟ areas. 
Rodehaver (1947) in the study of Medison fringe undertook to ascertain the social, 
cultural and demographic characteristics of the area. The criteria used for delimiting 
the fringe were: 
1. The percentage of non-farm families to the total number of families in a given 
section, 
2. Density of non-farm population per square mile, and 
3. Assessed the valuation of land and buildings per acre. 
By using these indices he determined the “greatest intensity zone” in respect 
of the surrounding area. 
 Blizzard and Anderson (1952) delineated the fringe area of Williams port 
Pennsylvania by automobile reconnaissance and inspection method. They visualize 
the inner boundary of the fringe at the points where city service is not in full 
operation. Normally it coincides with the corporate boundary of the city. The outer 
fringe boundary was placed at the approximate point where an urban pattern of living 
of some concentration yielded to a pattern of widely scattered acreage plots with non-
farm type houses among farms, or to pure farming or forest land uses. In the 
Columbia fringe study, Gist (1952) has selected only open country families which had 
one or more members employed in the city and in which residential location was at a 
distance of one and half miles away from the city‟s corporate limits. Excluded were 
the families in the immediate suburban zone and in villages or towns within the area. 
Because of certain difficulties in securing a representative sample by means of 
accepted sampling technique, an effort was made to locate and interview most of the 
urban occupied families living in the area. Instead of using census data, Martin (1953) 
concentrated on the specific locality, gathering first hand data from residents of the 
area. His study of the Eugene Springfield fringe in Oregon was based on probability 
area sampling in which the location of the single family residences outside the 
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corporate boundary and natural barriers both were considered to delineate the urban 
fringe. The fringe boundary was drawn at that point „where the pattern of land use 
characteristics of the fringe changed to the dispersed pattern of open country 
farming‟. But he did not give any indication as to what extent the density of single 
family dwellings would be conserved as an index of fringe characteristics. 
Russwurm‟s approach to the London (Ontario) Survey (1961) was more precise and 
the resultant distribution more detailed. He first classified each 200 acre plots 
according to their residential owners or tenants engaged in non-farm occupation and 
then included those plots in the rural-urban fringe where 50 percent or more families 
were engaged in non-farm occupation .The data were obtained from the township 
assessors. Smith (1962) in the same area identified the fringe by means of four 
indices: (i) land sub-divided but not yet developed or recorded by the planning board, 
(ii) farm lands „for sale‟ for urban purposes, as indicated by realtors, (iii) land in non-
farm ownerships, either idle or tenant farmed, and (iv) farm land assessed at higher 
than normal farm levels as shown by local assessors. 
The international urban research unit, University of California, following the 
U.S. Bureau of census has recommended the inclusion in the urban fringe of all those 
areas which have at least 65 percent of the labour force working in the economic 
activates other than agriculture. The fringe may be determined on this basis, but 
certain enclaves, departing from the above standard of the labor force; may lie. Such 
enclaves are the rule, rather than the exception, and, therefore, are treated as part and 
parcel of the urban fringe. In the study of Orlando, Florida, Mukherjee (1963) has 
considered undeveloped subdivided land surrounding the city as fringe characteristics. 
The intensity of urban land uses as indicated by the sub-divisions of land and by the 
extent to which such sub-divisions are built-up was chosen as the major criteria for 
determining the urban fringe. In a study, Pryor (1969) has suggested a sampling frame 
for the rural-urban fringe. In his study, a sampling frame has been developed to meet 
the complex requirements of a case study of outer sub-urban and urban fringe. He 
used the built-up area of any city of the previous census as the inner limit of outer 
suburbs and present as the boundary between outer suburb and urban fringe. Outer 
limit of the area is fixed with the help of the sampling points taken on the vectors 
originating in the CBD.  
 
The Delineation of Rural-Urban Fringe 
 
45 
 
In India, some geographers have also attempted to delimit the urban fringe. 
Singh (1966) and Dube (1976) have delimited the urban fringes of Kaval towns by 
superimposition of a series of maps covering several geographical factors, i.e., built 
up area and house types, types and pattern of streets, occupational structures, sites for 
large institutions and industrial establishment, presence of lime and brick-kilns, and 
the limits of the essential services etc. Thus, they find that the outer limits of the 
primary fringes generally coincide with the municipal limits while the outer limit of 
the secondary fringes more or less coincides with the regulated area of these cities. 
Alam and Khan‟s (1972) metropolitan Hyderabad and its region is one of the most 
outstanding work which deals with the relevant points of urban influences; and their 
„metropolitan core‟ and „Peril-urban zone‟ coincide with the primary and secondary 
fringes of the metropolis. Nangia (1972) demarcated the rural-urban fringe of Delhi 
on the basis of 19 structural and functional characteristics. The fringe thus 
demarcated, extends up to a distance of 11 to 28 kilometers, having 178 villages in 
total within its bounds. Further, Srivastava and Ramachandran (1974) have also 
proved those heterogeneous factors that are responsible for the formation of present 
fringe of Delhi and have worked out a „Stage Model‟ depicting various stages of 
which villages around a metropolis may pass through. Occupational structure, land 
use pattern, interaction with the main city, availability of urban amenities and 
locational characteristics are the test variables on the basis of which the villages were 
ranked. The work of Phadka and Sita (1982), Gowda (1981), Kumar (1980), Sinha 
(1980), and Hyma, B. (1971) may also be cited in this regard. 
3.3 Fringe Delineation of Srinagar City  
It is evident from the various studies carried out at global and national levels 
from time to time that there are some common factors which may be taken as the 
indicators of the urban influence on the surrounding countryside. It would be a rather 
wise step to decide first those indices or determinants. At the same time it is not 
advisable to delimit the urban fringes of Indian cities on the basis of the criterion 
suggested for fast growing urban centers of the west, as the land use structure of the 
Indian cities is highly a mixed one as compared to western urban centres. The basic 
factors to delimit the fringe region are concerned with land use influx, mixed rural-
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urban functions, interaction with the main city, socio-economic development, and 
availability of population. However, besides analyzing each and every structural and 
functional characteristic in delineating the urban fringe, at least preparation of three 
maps of the same size, showing the present land use, transportation and occupational 
pattern of the population are deemed to be helpful. In addition, personal observations 
in the field would go a long way in fixing the „‟territorial extent‟‟ of the tentative 
fringe upon which the said factors could be analyzed. 
Srinagar city occupies the central position in the valley and has enjoyed the 
urban primacy in the region throughout its existence. The city is the largest urban 
centre in terms of areal coverage and population size and is experiencing the highest 
growth rates among all Himalayan urban centers. During the last century the city has 
grown 23.4 times in terms of spatial coverage and eight fold in population size (Bhat, 
2008). As a result of the rapid growth of population the Srinagar City spills over the 
surrounding areas and causes frequent changes in the rural-urban limits of the fringe. 
The rural-urban fringe belt of Srinagar city fluctuates and continues shifting outward 
from the city on account of diffusion of urban activities in the surrounding villages. 
Srinagar, being a city of not only of a developing nation but located in the lap of 
Himalayas, it is advisable not to delimit its fringe on the basis of the criteria laid down 
for western cities. The studies carried out by several researchers to delimit the fringe 
have helped in selecting certain determinants to delineate the rural- urban fringe of 
Srinagar. Here a few determinants have been selected which are partly spatial and 
partly occupational and demographic. 
1. Density of population. 
2. Ratio of non-agricultural workers. 
3.  Ratio of literates. 
4. Sex composition. 
  The table 3.1 shows the behavior of above mentioned socio-economic 
variables of villages of study area from 1981-2011 which have thus been taken into 
consideration to delimit the fringe of Srinagar city. 
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Table 3.1: Rural-Urban Fringe – Population Density, Sex Ratio, Literacy Rate, Non agricultural workers by 1km distance zones 
Distance  Zones zone-I zone-2 zone-III zone-IV zone-V zone-VI zone-VII zone-VIII zone-IX zone-X zone-XI zone-XII 
No. of Villages 76 61 57 57 49 47 42 41 24 17 15 14 
P.DENSITY(Persons/Sq. KM 
1981 597 581 568 520 451 430 341 330 321 295 263 251 
2001 1244 1061 1024 1018 1012 925 922 876 835 798 708 581 
2011 1821 1521 1467 1458 1449 1325 1321 1255 1208 1196 1143 832 
SEX RATIO                         
1981 914 908 904 901 900 898 885 878 907 903 903 871 
2001 938 937 941 948 961 938 966 937 1014 972 957 954 
2011 953 956 956 965 983 962 977 952 1032 990 974 966 
LITERACY %                         
1981 18.48 17.2 16.73 16.4 15.91 15.4 15.22 14.96 14.86 13.2 10.35 10.21 
2001 42.64 42.11 41.68 40.78 40.21 40.11 38.98 37.69 36.9 36.1 36.08 35.83 
2011 65.54 65.25 64.69 63.18 62.77 62.23 61.89 60.73 59.45 57.21 57.1 56.77 
%NON_AGR_WORKERS                         
1981 49.88 49.12 48.23 47.82 44.27 44.01 42.43 37.5 32.06 30.2 31.61 29.7 
2001 61.31 59.04 55.4 54.76 51.15 50.69 49.53 48.76 46.57 44.63 43.6 38.43 
2011 68.5 66.6 59.7 58.5 56.4 54.4 53.1 52.2 49.9 47.6 46.1 45.2 
 
Source: Census of India 1981, 2001 and 2011(Projected) 
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Besides the above mentioned indices, there are a number of other variables 
which may be used for the delimitation of rural-urban fringe, but for a many of 
reasons the above mentioned variables have been selected. It should be made clear 
that the city is situated in a mountainous region, therefore minimizing the chances of 
even expansion. The city has distinct socio-economic and cultural characteristics. The 
population outside the municipal limits resides on the slopes of the valley. The urban 
influence of Srinagar on its surrounding hinterland minimizes from summer to winter 
seasons, as winters in the valley are chilly. Therefore, for the suitability of study, the 
above mentioned indicators have been selected for the delimitation of rural-urban 
fringe. 
3.3.1 Spatial Variables 
3.3.1.1 Area of Further Extension of the City 
Based upon the land use analysis and personal investigation in the field, the 
possibility of future expansion of the city towards different directions outside the 
present limits have been treated for the analysis of socio-economic and demographic 
variables for delineation of boundary of rural-urban fringe.  
 
 
 
 
 
 
 
 
 
 
Source: Census 2001 and 2011*  
Fig. 3.1 
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As reflected in fig. 3.1, the delineated rural-urban fringe of Srinagar city 
comprises of 486 villages with an areal expanse of twelve kilometers from the 
municipal limits. It would be unscientific and laborious too to consider a village as a 
basic unit for fringe delineation. Therefore, twelve buffers (Distance zones) of one 
kilometer each in radius were generated and different land use and socio economic 
parameters of the said zones were evaluated. From the perusal of table 3.2, it can be 
inference that the co-efficient of correlation(r) between the variables of settlement 
number and distance from the City limits is (-0.97) therefore, showing high inverse 
relation between the two as shown in Figure 3.2a. The high negative correlation is 
further depicted through regression (Fig. 3.2b) plot showing that the data points lie 
very close to the line of best fit. This highlights the fact that as the distance increases 
away from the city limits the number of settlements decreases in linear pattern. 
 
Table 3.2: Rural-Urban Fringe- Settlement and population Distribution 
S.No. Fringe Zone 
Zone (Distance 
from city limits) 
No. of 
Settlements 
Population 
persons 
(2001) 
Population 
persons 
(2011*) 
1.  
INNER FRINGE 
Up to 1 km 76 107553 155210 
2.  1-2 km 61 83100 115357 
3.  2-3 km 57 79729 112539 
4.  3-4 km 57 71711 99633 
5.  4-5 km 49 64425 98157 
6.  5-6 km 47 61442 88028 
7.  
OUTER FRINGE 
6-7 km 42 59866 85466 
8.  7-8 km 41 53730 78806 
9.  8-9 km 24 23461 33613 
10.  9-10 km 17 16968 24310 
11.  10-11 km 15 16273 23314 
12.  11-12 km 14 11761 16850 
 Total  486 650019 931283 
Source: Generated from SOI topo sheets 1971, Cartosat – I 2009, Census of India 2001, 2011*(projected) 
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                    Fig. 3.2a       Fig. 3.2b 
 
The table 3.2 highlights the fact that there is discernible influence of city over 
its periphery and the influence decreases away from the city limits. The analysis also 
reveals that the impact of satellite towns around the city like, Budgam, Ganderbal, 
Pampore, Narbal and Pulwama on their adjacent villages. There is no possibility of 
physical expansion of the city in the eastern direction because of presence of physical 
barrier in the form of Zabarwan Hills therefore, the extension of built-up area along 
Boulevard which runs in this direction, is negligible. The existence of a military  
cantonment  lying in  the  south-east of  city  acts  as  a  strong  cultural  barrier for the 
physical expansion of the urban centre. Similarly, the expansion of the city in the 
north-western direction is restricted because of the presence of water logging areas 
and wetlands of Anchar, Shalbug, Hokarsar, Narkur, etc. 
 All these factors have resulted in the expansion of city mainly south-west and 
south-east direction directions especially along the bypass of national highway. 
During past couple of decades this zone has emerged as the fastest growing area of 
the city and the central business district (CBD) is in a gradual shift towards this area 
as most of the newly introduced economic and commercial activities are concentrated 
in this zone. 
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Source: Generated from Census of India 2001 and 2011 (projected) 
Fig. 3.3 
 
3.3.2 Occupational Variables 
3.3.2.1 Ratio of Non-Agricultural Workers 
One of the important attributes on which the impact of a city may be markedly 
discernible is the occupational structure of the villages. The settlements in the vicinity 
of the cities seem to be changing their character more conspicuously than those 
situated away from it. In fact, a high percentage of non-agricultural workers in the 
working force of the rural area is an approximate measures of the urban influence. 
This particular group is composed of the person engaged in household and 
manufacturing industry, construction, trade and commerce, transport, storage and 
communication and in other services. These people live in areas within the orbit of 
cities which are classified as rural but they are not engaged in farming. 
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Source:  Generated from Census of India 2001 and 2011 (projected) 
Fig. 3.4 
 
Table 3.3: Rural-Urban Fringe -Non Agricultural population 
S. No Fringe Zone 
Zone (Distance from 
city limits) 
Population 
(2001) 
Percentage of Non 
Agri. population 
1.  Up to 1 km 107553 61.31 
2.  1-2 km 83100 59.04 
3. INNER FRINGE 2-3 km 59866 55.4 
4.  3-4 km 61442 54.76 
5.  4-5 km 64425 51.15 
6.  5-6 km 79729 50.69 
7.  6-7 km 53730 49.53 
8.  7-8 km 71711 48.76 
9. OUTER FRINGE 8-9 km 23461 46.57 
10.  9-10 km 16968 44.63 
11.  10-11 km 16273 43.6 
12.  11-12 km 11761 38.43 
Source: Census of India 2001 and 2011 (projected) 
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3.5a                            3.5b 
 
The mean percentage of workers engaged in non-agricultural occupations to 
total workers for rural Kashmir in which the city exists is 38 percent (census of India, 
2001). Therefore, Villages with average +1 SD are taken as peripheral areas of rural-
urban fringe. Further, villages having mean +1 to +3SD‟s are taken as inner or urban 
fringe, as they show a higher degree of urban character.  For Srinagar outer fringe the 
percentage of non-agricultural workers is as 50.2 (mean+ 1SD). Therefore villages 
with 38 percent to 50.2 percent of non agricultural workers have been included in 
outer fringe of the city. However, villages with these activities falling in value in 
between average +1 SD to 3SD‟s have been considered as inner or urban fringe of the 
city.  
The table 3.3 reveals that the co-efficient of correlation (r) between the 
variables of distance zones and non agricultural workers is equal to -0.98, showing 
high negative correlation which is revealed in scatter plot (Fig. 3.5a) showing inverse 
relation between the variables plotted and is further substantiated by the regression 
plot (Fig. 3.5b) showing corresponding decrease in percentage of non agricultural 
workers with increasing distance from the city limits. This could be attributed to the 
fact that fast rates of land transformation in the immediate distance zones of the city 
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results in large scale encroachment in agriculture and wetlands. The work force 
previously engaged in agriculture and other forms of primary activities are forced to 
engage themselves in industrial and service sectors which are primarily in response to 
the demands of the urban dwellers. 
3.3.3 Demographic Variables 
The following determinants have been selected from the demographic 
structure to delimit the rural-urban fringe of Srinagar city. 
3.3.3.1 Density of Population 
The density of population is a fairly good indicator of the measurement of the 
influence of the city. The rural population, both skilled and unskilled is pushed into 
the city for employment, education and other utility services but cannot afford to pay 
for high rent and is supposed to reside in the periphery at a commutable distance. 
The population density, therefore in the surrounding villages of the city gets 
increased.  The mean rural density of the region is 352 persons per km
2
 (census of 
India, 2001). Further, Villages under study are showing  heterogeneity so for as their 
population density is concerned  due to which the standard deviation is as high as  
331. The villages with average +1 SD are taken as peripheral areas of rural-urban 
fringe. Further, villages having mean +1 to +3SD‟s are taken as inner or urban fringe, 
as they show a higher degree of urban character.  
From table 3.4, it is clear that there is high negative correlation (r=-0.96) 
between distance from the city and population density which is shown with the help of 
scatter diagram in figure 3.6a. Furthermore, regression plot (fig. 3.6b) shows that 
there is almost corresponding decrease in population density (persons/km
2
) with 
increasing distance from city limits. 
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Table 3.4: Rural-Urban Fringe -Population Density Zones 
 Fringe Zone 
Zone (Distance 
from city limits) 
No. of 
villages 
Population 
(2001) 
Population 
density (2001) 
1.   Up to 1 km 76 107553 1244 
2.   1-2 km 61 83100 1061 
3.   2-3 km 57 59866 1024 
4.  INNER FRINGE 3-4 km 57 61442 1018 
5.   4-5 km 49 64425 1012 
6.   5-6 km 47 79729 925 
7.   6-7 km 42 53730 922 
8.   7-8 km 41 71711 683 
9.   8-9 km 24 23461 675 
10.  OUTER FRINGE 9-10 km 17 16968 658 
11.   10-11 km 15 16273 608 
12.   11-12 km 14 4761 581 
Source: Census of India, 2001 and 2011(projected) 
 
Fig. 3.6a         Fig. 3.6b 
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Source:  Generated from Census of India, 2001 and 2011 (projected) 
 
Fig. 3.7 
 
3.3.3.2 Sex Composition 
Sex ratio is also an important indicator of urban influence. The sex ratio of the 
valley is 909 (census of India, 2001) and 917 (census of India, 2011*). Ordinarily, 
rural-urban fringe could have low sex ratio‟s (males/1000 females) due to incessant 
male migration to urban areas, but Srinagar city, as catering limited population of 
Kashmir valley can commute daily from their place of work. The distance zones 
comprising rural-urban fringe are having high sex ratio due to comparatively higher 
literacy rate which is in positive correlation with the sex composition. The Villages 
with average +1 SD of Sex ratio are taken as peripheral areas of rural- urban fringe. 
Further, villages having mean +1 to +3SD‟s are taken as inner or urban fringe, as they 
show a higher degree of urban character.   
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Source: Generated from Census 2001 and 2011(projected) 
Fig. 3.8 
 
Table 3.5: Rural-Urban Fringe - Sex Ratio 
Source: Census of India 2001 and 2011 (projected) 
S.No Fringe Zone 
Zone (Distance 
from city limits) 
Male 
Population 
(2001) 
Female 
Population 
(2001) 
Sex Ratio 
(2001) 
1.   Up to 1 km 55628 51925 972 
2.   1-2 km 43450 39650 966 
3.   2-3 km 30607 29259 961 
4.  INNER FRINGE 3-4 km 31608 29834 948 
5.   4-5 km 32869 31556 938 
6.   5-6 km 41640 38089 937 
7.   6-7 km 27645 26085 931 
8.   7-8 km 36986 34725 927 
9.   8-9 km 11913 11548 920 
10.  OUTER FRINGE 9-10 km 8570 8398 917 
11.   10-11 km 8562 7711 916 
12.   11-12 km 6025 5736 910 
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From the perusal of table 3.4, it is clear that there is high negative correlation 
(r = -0.96) between distance from the city and sex ratio (males/1000 females) which is 
shown with the help of scatter diagram in figure 3.9a. Furthermore, regression plot 
(fig. 3.9b) shows that sex ratio (males/1000 females) decreases with increasing 
distance from city limits. 
 
     Fig. 3.9a                            Fig. 3.9b 
 
3.3.3.3 Literacy 
The pattern of literacy has shown a similar trend, it has registered a decrease 
with increase in distance from city. The rural literacy of Kashmir valley is 35.8 
percent (census 2001), and the zones of villages showing literacy more than the rural 
literacy are included in the fringe of the city. The Villages with average +1 SD of 
literacy are taken as peripheral areas of rural- urban fringe. Further, villages having 
mean +1 to +3SD‟s are taken as inner or urban fringe, as they show a higher degree of 
urban character. The literacy rate of Srinagar outer fringe is taken as 40.05 percent 
(mean+1SD). Therefore, villages with literacy ranging from 35.8 to 40.05 percent 
have been included in outer fringe of the city. However, villages with these activities 
falling in value in between average +1 SD to +3 SD‟s are considered as inner or urban 
fringe of the city as they show a higher degree of urban character. 
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Table 3.6:  Rural-Urban Fringe -Literacy Rate 
S.No Fringe Zone 
Zone (Distance 
from city limits) 
Population 
literate 
Population 
(2001) 
Literacy 
Rate (2001) 
1.   Up to 1 km 39073 107553 42.64 
2.   1-2 km 29491 83100 42.11 
3.  INNER FRINGE 2-3 km 21950 59866 41.68 
4.   3-4 km 22562 61442 40.78 
5.   4-5 km 23023 64425 40.21 
6.   5-6 km 28648 79729 40.11 
7.   6-7 km 18480 53730 38.98 
8.   7-8 km 26542 71711 37.69 
9.  OUTER FRINGE 8-9 km 7478 23461 36.90 
10.   9-10 km 5031 16968 36.10 
11.   10-11 km 6345 16273 36.08 
12.   11-12 km 3331 11761 35.83 
Source: Census  of India, 2001 and 2011(projected) 
 
       Fig. 3.10a                           3.10b 
From the perusal of table 3.6, it is evident that the literacy rate is decreasing 
away from the city limits. The co-efficient of correlation (r) between the two variables 
is -0.98, showing high degree of negative correlation which is shown with the help of 
a scatter plot as figure 3.10a. Furthermore, trend line is drawn as shown in figure 
3.10b which suggests that literacy rate is decreasing in linear pattern as we move 
away from city. 
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Source: Census of India 2001 and 2011(projected) 
      Fig. 3.11 
 
 
Srinagar city occupies the central position in the valley and has enjoyed the 
urban primacy in the region throughout its existence. The city is the largest urban 
centre in terms of areal coverage and population size and is experiencing the highest 
growth rates among all Himalayan urban centers. During the last century the city has 
grown 23.4 times in terms of spatial coverage and eight fold in population size. The 
massive Urbanization is result of a rapid population increase caused by natural growth 
and mass migration from rural to urban areas in search of better living and 
employment opportunities and also due to merger of several villages as a result of 
spatial expansion of the city from time to time. The urban growth of the city has direct 
impact on socio-economic and demographic structure as these are showing drastic 
amount of change during the last 40 years of study.  
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Introduction 
Human use of land resources fives rise to “land use” which varies with the 
purpose it serves, whether they are food production, provision of shelter, recreation, 
extraction and processing materials, and so on, as well as the bio-physical 
characteristics of land itself. Hence, land use is being shaped under the influence of 
two broad set of forces- human needs and environmental features and processes. 
Neither one of these forces stays still; they are in a constant state of flux as change is 
the quintessence of life especially in urban areas where the concentration of human 
beings is highest. 
Land cover denotes the physical and biotic character of the land surface and is 
studied largely by natural scientists (Meyer and Turner, 1992). Land use is a synthesis 
of physical, chemical and biological systems and processes on the one hand and 
human/social processes and behavior on the other (Singh, 1991). It is a series of 
operations on land carried out by human beings with the intention to obtain products 
and benefits through using land resources. The natural features and manmade 
constructions which occur on the earth’s surface counts as land cover while as the 
land use is the manner in which human beings employ the land and its resources 
(Lambin et al., 2001). Due to anthropogenic activities, the earth’s surface is being 
significantly altered in some manner and man’s presence on earth and his use of land 
has had a profound impact upon the natural environment thus resulting into an 
observable pattern in land use/ land cover over time. Land use dynamics is of focal 
concern for sustainable development of the natural resource rich Himalayan region 
(Ramkrishan, 1993). 
The land use /land cover pattern of a region is an outcome of natural and 
socio-economic factors and their utilization by man in time and space. Land is 
becoming a scarce resource due to immense anthropogenic pressure. Hence, 
information on land use/land cover and possibilities for their optimal use is essential 
for the selection, planning and implementation of land use schemes to meet the 
increasing demands for basic human needs and welfare. The environmental 
monitoring of such systems includes the diagnosis and prognosis of land use changes 
in a holistic manner at various spatial and temporal scales (Singh, 1991). The 
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information also assists in monitoring of dynamics of land use resulting from 
changing demands of ever increasing population. 
Land use effects land cover and land cover affects land use. A change in either 
however, is not necessarily the product of the other. Shifting land use patterns driven 
by a variety of factors result in land cover changes that affect the environment. Land 
cover can be altered by the forces other than anthropogenic. Natural events such as 
flooding, fire, climatic fluctuations and ecosystem dynamics can also initiate 
modifications upon land cover. Globally, land cover today is altered principally by 
direct human use, livestock raising, forest harvesting and management and urban and 
suburban construction and development. Over the last few decades, land use changes 
have resulted in unproductive or less productive uses in Himalayas (Palni et al., 
2000). In some instances, land use/land cover change may result in environmental, 
social and economic aspects of greater damage than benefit to the area (Moshen, 
1999). Therefore, data on land use change is of greater significance to planners in 
monitoring the consequences of land use change of the area.  
Land use change, as one of the main driving forces of global environmental 
change, is central to the sustainable development debate. The types of land use are 
distinguished as land cover conversion, i.e., the complete replacement of one cover 
type by another, and land cover modification, i.e., more subtle changes that affect the 
character of the land cover without changing its overall classification (Turner et al., 
1993; Lambin et al., 2000; Li, 2002). Land use change occurs at every spatio-
temporal scale. However, the literatures on land use change show that land use 
changes are affecting many aspects of the Earth system (Velzquez et al., 2003; 
Lespez, 2003; Tomich et al., 2004; Mahe et al., 2005; Zhang et al., 2005). The quality 
of water, soil and air resources, ecosystem processes and function and the climate 
system itself through greenhouse gas fluxes and surface albedo effects have all 
undergone important changes in the past century (Turner, 1989; Burel et al., 1993; Fu 
et al., 1994; Olsson et al., 1997; Cernusca et al., 1998; Leitch and Harbor, 1999). 
These changes are likely to be even greater in this century. Determining the effects of 
land use change on the Earth system depends on an understanding of past land use 
practices, current land use patterns, and projections of future land use, as affected by 
human institutions, population size and distribution, economic development, 
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technology, and other factors. Therefore, land use received increasing attention in the 
life cycle assessment (Rebitzer et al., 2004; Pennington et al., 2004; Vogtlander et al., 
2004; Brentrup et al., 2004; Tan, 2005; Wagendorp et al., 2005). Whilst, a few years 
ago, most land use change research has been focused mostly on why, i.e., why land 
use change takes place, including explanation and driving forces of land use change, 
the focus is now mostly on what, i.e., what are affects of land use change. Although 
some of the most important consequences of land use and cover change can be 
identified, yet we know so little about these important topics and there is an even 
poorer understanding of the complex factors and processes which control land use 
change globally. Furthermore, we do not yet have a sound diagnostic and prognostic 
modelling capability upon which to build a strong foundation for decision making.  
4.1 GIS in Land Use Change Detection 
  Urban land use/land cover change detection and ecosystems have been 
analyzed by many researchers (Welch and Ehlers 1987, Thomas et al., 1987, Pathan 
et al., 1993, Muh et al., 1996, Riley et al., 1997, and in many more recent articles). 
Many urban land use studies have assessed the use of remote sensing images through 
diverse methods of classification to generate accurate urban land use maps and also to 
detect changes in urban land use/land cover (Jensen and Toll 1982, Toll 1985, Haack 
et al. 1987, Forster and Jones 1988, Sobrino and Raissouni 2000, Powell et al., 2007). 
Monitoring and mapping the trend of changes in urban land use with time were the 
main objectives of many remote sensing studies (e.g. Martin and Howarth 1989, Ridd 
1995, Mundia and Aniya 2005, Nichol and Lee 2005). Remote sensing technology 
provides a means to measure changes in landscape pattern as well as changes in its 
condition over time (Peterson and Running 1989, Lunetta et al., 2002, Nichol and Lee 
2005). Since landscape types are constantly changing, studies of landscape dynamics 
at large spatial extent would have been difficult without the development of remote 
sensing techniques during the last two decades. Such developments, in combination 
with the increasing availability of remotely sensed data and new methods in spatial 
modeling and GIS, have increased the extent and accuracy of assessing rates, patterns, 
and direction of regional change. 
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Recently, remote sensing with multi-temporal high resolution satellite data has 
become a strong tool for monitoring aspects such as vegetation cover soil degradation, 
urban expansion and more generally for most types of LU/LC changes (Yildirim et 
al., 1995; Mundia and Aniya, 2005; Raju et al., 2008; Rahman et al., 2010). In 
contrast to ground-based terrestrial data acquisition, valuable knowledge can be 
gained in a relatively short time and cost effective way. The importance of mapping 
land use classes and monitoring their changes with time has been widely recognized 
in the scientific community. Remote sensing and GIS are important tools for studying 
land use patterns and their dynamics. Land use changes are invariably associated with 
the mining of natural resources. Studying changes in land use pattern using remotely 
sensed data is based on the comparison of time sequential data. Change detection 
using satellite data can allow for timely and consistent estimates of changes in land 
use trends over larger areas and has the additional advantage of ease of data capture in 
to a GIS (Prakash and Gupta, 1998). 
The integration of remote sensing and geographic information system has been 
widely applied and has been recognized as a powerful and effective tool in detecting 
urban land use and land cover change (Ehlers et al., 1990, Treitz et al., 1992, Harris 
and Ventura 1995, Sobrino and Raissouni 2000, Yang and Lo 2002, Stathopoulou et 
al., 2004, Mundia and Aniya 2005). Satellite remote sensing collects multispectral, 
multi-resolution and multi-temporal data, and turns them into valuable information for 
understanding and monitoring urban land processes and for building urban land cover 
datasets. GIS technology provides a flexible environment for retrieving, analyzing and 
displaying digital data from various sources that are essential for urban feature 
identification, change detection and database development. The launching of Landsat 
in 1972 began an era of major advancement in the inventory of resources and the 
monitoring of the environment from space. Since then, techniques have been 
developed in using satellite images to detect land use change to find out the type, 
amount, and location of land use change that has taken place. Data from the Landsat 
Multi Spectral Scanner (MSS), Thematic MapperTM, and Enhanced Thematic 
Mapper (ETM+ ) sensors, with its synoptic and regular (18- day for WRS1, 16-day 
for WRS2) coverage, have the potential for detection and inventory of all changes in 
cover type, cover condition, and therefore land use, in areas of research interest. Many 
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applications based on the use of remote sensing data have been documented in the 
monitoring of land use change (Howarth 1986, Martin 1986, Fung and LeDrew 1987, 
Eastman and Fulk 1993, Adams et al., 1995, Jensen et al., 1993, 1995, Mandhavan et 
al., 2001, Mundia and Aniya 2005, Nichol and Lee 2005, Powell et al., 2007). 
Satellite remote sensing is a widely used technique to produce land use and land cover 
maps and to study vegetation cover (Fung and Chan, 1994; Nichol and Lee, 2005). In 
particular, the landscape surrounding an urban area may be severely modified over a 
relatively short period of time, thus requiring multi-temporal data to be properly 
monitored and analysed (Lunetta et al., 2002). To this purpose, digital  data from 
Landsat Thematic Mapper (TM and ETM+ ) images allow the analysis of the territory 
characteristics with enough accuracy and may be used for effective management of 
natural resources due to their spectral and spatial characteristics (Schriever and 
Congalton, 1995), providing that a proper evaluation of the classification accuracy is 
performed (Foody, 2002). 
4.2 Urban Land Use Classification Scheme 
There are nearly as many patterns of land use as there are cities and towns. 
However in general there seem to be several similarities in the pattern of land use in 
most cities and towns. This may be ascribed to the fact that the forces which lead to 
urbanization generally seem to be the same everywhere. In land use mapping 
classification scheme is most important as it serves the very basis of mapping. 
However there is some difficulty in this respect because no uniform classification of 
land use has been followed in different parts of the world. Various scholars and 
planning organizations have proposed their own schemes. Land use in the Indian 
towns and those in the western cities are not spatially distributed in the same manner, 
the highly mixed land use in Indian urban areas differ markedly from the usual 
segregation of land use in the cities of developed countries. 
Recently with the advancement of remote sensing, the whole process of land 
use mapping has been revolutionized. It started with general land use mapping from 
course resolution images with limited scope in urban areas. But since 2000 A.D., very 
high resolution images of the order of one meter spatial resolution are available in 
hand; detailed and accurate mapping of the cities of different sizes has become an 
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easy affair. With the availability of very high resolution data and state of the art image 
processing tools, Indian Space Applications Center has proposed National Urban 
Information system- a comprehensive classification scheme applicable to all urban 
centers of India. This classification scheme is represented in the table 4.1 
 
Table 4.1:  Urban Land Use Scheme, National Urban Information System 
(NUIS) Standards 
S.No. 
Perspective Plan 
(1:50,000) 
Level-I 
Development Plan 
(1:10,000) 
Level-II 
Zonal Plan 
(1:2,000) 
Level-III 
NUIS-CODE 
1  Built-up land Built-up land Built-up land 01000000 
2  Residential Residential Residential 01010000 
3   High rise High rise 01010100 
4    High rise 
Apartments/Flats 
01010101 
5   Medium rise Medium rise 01010200 
6    Medium rise 
Apartments/Flats 
01010201 
7   Low rise Low rise 01010300 
8    Low rise 
Apartments/Flats 
01010301 
9    Low rise  
Row houses 
01010302 
10    Low rise 
Tenements/duplex 
01010303 
11   Slums Slums 01010400 
12    Seasonal 01010500 
13    Mixed 01010600 
14   Others Others 01010700 
15  Industrial Industrial Industrial 01020000 
16    Service 01020100 
17    Light 01020200 
18    Extensive 01020300 
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19    Hazardous 01020400 
20   Industrial-Godown Industrial Godowns 01020500 
21   Mixed industrial Mixed industrial 01020600 
22   Others Others 01020700 
23   Commercial Commercial 01030000 
24    Retail & general 
business 
01030100 
25    CBD/sub CBD 01030200 
26    Community centers 01030300 
27    Wholesale and 
warehousing 
01030400 
28    Hotel/restaurant 01030500 
29   Mixed commercial Mixed commercial 01030600 
30   Others Others 01030700 
31  Recreational Recreational Recreational 01040000 
32   Parks Parks 01040100 
33   Gardens Gardens 01040200 
34   Play grounds Play grounds 01040300 
35   Stadiums Stadiums 01040400 
36   Race course Race course 01040500 
37   Golf course Golf course 01040600 
38    Planetariums 01040700 
39    Aquariums 01040800 
40   Historic buildings Historic buildings 01040900 
41    Theatres 01041000 
42    Exhibition halls 01041100 
43    Gymnasiums 01041200 
44   Swimming pools Swimming pools 01041300 
45   Others Others 01041400 
46  Public & Semi-
public 
Public & Semi-
public  
Public & Semi-public 01050000 
47   Education Education 01050100 
48    Schools 01050101 
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49    Colleges 01050102 
50    Universities 01050103 
51    Other educational 
institutes 
01050104 
52   Health Health 01050200 
53    Primary health centers 01050201 
54    Hospitals 01050202 
55    Dispensaries 01050203 
56    Other medical 
institutions 
01050204 
57   Religious places Religious places 01050300 
58   Public utilities Public utilities 01050400 
59   Govt. offices  Government offices 01050401 
60   Cantonment  Cantonment areas 01050402 
61    Electric stations and 
transmission 
01050403 
62    Gas storage and 
transmission 
01050404 
63    Petroleum storage and 
transmission 
01050405 
64    Solid waste disposal and 
transfer 
01050406 
65    Sewage treatment plants 
and transmission 
01050407 
66    Grave yards/ Cremation 
ground 
01050408 
67    Theatre/Cinema hall 01050409 
68   Police station Police station 01050411 
69   Banks Banks 01050412 
70   Fire station Fire station 01050413 
71   Jail Jail 01050416 
72   Others Others 01050500 
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73  Transportation Transportation  Transportation 01060000 
74   Bus stands Bus stands 01060100 
75   Railway stations Railway stations 01060200 
76   Airports Airports 01060300 
77   Harbour / port Harbour / port 01060400 
78   Bridges / berths Bridges / berths 01060500 
79   Roads Roads 01060600 
80   Railway tracks Railway tracks 01060700 
81   Air strips Air strips 01060800 
82   Groynes / break 
water / Jetties 
Groynes / break water / 
Jetties 
01060900 
83   Communications Communications 01070000 
84   Radio station Radio station 01070100 
85    Radar station 01070200 
86   Television station Television station 01070300 
87    Post office 01070400 
88    Telegraphic office 01070500 
89    Telephone office 01070600 
90   Others Others 01070700 
91  Mixed Built-up 
land 
Mixed Built-up 
land 
Mixed Built-up land 01080000 
92  Open/Vacant 
land 
Open/Vacant land Open/Vacant land 01090000 
93   Squattersettlement Squatter settlements 01011000 
94   Mining and 
Industrial waste 
Mining and Industrial 
waste 
01012000 
95  Agriculture  Agriculture Agriculture 02000000 
96   Crop land Crop land 02010000 
97   Fallow land Fallow land 02020000 
98   Plantations Plantations 02030000 
99  Forest land  Forest land Forest land 03000000 
100   Closed Closed 03010000 
101   Open Open 03020000 
 
Rural-Urban Fringe – Land use Analysis 
 
70 
 
102   Degraded Degraded 03030000 
103   Forest blanks Forest blanks 03040000 
104  Waste land Waste land Waste land 04000000 
105   Salt affected land Salt affected land 04010000 
106   Water logged areas Water logged areas 04020000 
107   Eroded/Ravinous 
lands 
Eroded/Ravinous lands 04030000 
108   Undulating land 
with scrub 
Undulating land with 
scrub 
04040000 
109   Undulating land 
without scrub 
Undulating land without 
scrub 
04050000 
110   Sandy areas Sandy areas 04060000 
111   Rock out-
crop/Barren land 
Rock out-crop/Barren 
land 
04070000 
112   Wetland with 
vegetation 
Wetland with vegetation 04080000 
113   Wetland without 
vegetation 
Wetland without 
vegetation 
04090000 
114  Water bodies Water bodies Water bodies 05000000 
115   Rivers/streams Rivers/streams 05010000 
116   Reservoirs Reservoirs 05020000 
117   Lakes/ponds Lakes/ponds 05030000 
118   Canals Canals 05040000 
119   Salt pans Salt pans 05050000 
120  Others Others Others 06000000 
Source: Indian Space Research Organization (ISRO) 
Land use classification of the study area for the year 2009 has been analyzed 
as per the classification standards of National Urban Information System (NUIS). The 
first level classification of the given NUIS standards was followed after making 
certain modifications keeping in view the nature of the study area. 
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Table 4.2: Modified Urban Land Use Scheme, National Urban Information 
System (NUIS) Standards, Level – I 
S.No. Land use class NUIS- Code 
1 Residential 1000000 
2 Recreational 1040000 
3 Transportation 1060000 
4 Brick Kilns 1080000 
5 Horticulture 1090000 
6 Agriculture 2000000 
7 Forest land 3000000 
8 Scrub land 4000000 
9 Water bodies 5000000 
10 Plantations 6000000 
 
4.2 Land use change in Rural-Urban Fringe 
Worldwide, the level of urbanization is rapidly increasing and metropolitan 
areas are growing fast, creating extensive land use changes and urban spatial 
expansion. In 2005, a total of 3.2 billion people were urban dwellers, accounting for 
48.7 percent of the world population United Nations Population Division (UNPD 
2005). Population growth is particularly rapid in the urban areas of developing 
countries. One very notable offshoot of rapid urbanization is consumption of 
agricultural land by urban built-up areas. Though the rates of urbanization are not 
accelerating in industrialized countries, where 75% of the population has been 
urbanized, the concentration of population in metropolitan areas is expected to 
continuously increase especially in developing countries of the world because of the 
fact that the villages and towns not considered urban today will grove over time and 
others that are merged with the cities as a result of urban sprawl. Equally important is 
the migration from rural to urban and urban to mega urban centers.  
In 1950 only 17.8 percent population of developing world lived in cities, 44 
percent at present and by the year 1930, this figure will reach almost 60 percent (UN 
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Habitat, 2009). India no longer lives in her villages. During the last 50 years the 
population of India has grown two and a half times but urban India has grown nearly 
five times (Rahman, 2007; Taubenbock et al., 2009). Furthermore, metropolitan 
population outside central cities has grown faster than downtown areas in many 
regions, indicating a strong tendency of the outward expansion of urban areas (Angel 
et al., 2005). In fact, many cities are rapidly growing along their fringes, engulfing 
villages and farmlands and transforming them into industrial and commercial areas, or 
suburban developments. The fringe is a zone or frontier of discontinuity between city 
and country in which rural and urban land uses are intermixed. It lies between the 
continuous built-up area of a city and the urban shadow and ecologically it can be 
viewed as an area of invasion in which population density is increasing rapidly and 
land values are rising. 
Srinagar City is the urban largest center among all the Himalayan urban centers 
and is located in the heart of Kashmir valley. The rural-urban fringe of the city covers 
an area of 790.31 km
2
 with a population of 931282 persons in 2011 A.D. The rural-
urban fringe (RUF) of the city covers a vast area of Jehlum valley floor characterized 
by gentle undulating topography, while the south-west and southern peripheries have 
presence of elevated lands known as karewas, which occupy large areas in the tehsils 
of Budgam, Chadura, Pampore and Pulwama. The area suitable for development in 
the north is limited to the north-west and the south while the eastern extension is 
limited to the present municipal limits, as the physical extension of the settlements in 
this direction is hindered by Zabarwan hills. 
4.2.1 Land use Analysis -1971  
During last 100 years, the city of Srinagar has grown 140 percent in terms of 
population size and 240 percent in terms of its spatial extent, which has resulted in 
low density sprawl towards its rural-urban fringe mainly in the form of leap frog and 
ribbon development.  The total area of the rural-urban fringe of the Srinagar city is 
790.31 kms
2
.The land use analysis of the study area in the year 1971 was dominated 
by natural green categories. A perusal of table 4.3 and figure 4.1 reflects that agriculture 
constituted more than 70 percent of the total area followed by Scrub land covering an 
area of 10 percent and forests with an area of about two percent of the total area. 
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Source: Generated from SOI topo sheets 1971 
Fig. 4.1 
 
The area was dotted with an array of wetlands such as Anchar-Shalbug, 
Hokarsar, Narkar etc., accounting for 9.4 percent. There existed a well knit network of 
streams (1.74 percent) interconnecting these wetlands. The built-up covered an area of 
3.3 percent only. The study has revealed that the brick kilns spread over an area of 1 
percent but are concentrated in the south-western part of the study area mainly on the 
kerawas and are a significant source of environmental pollution. 
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Table 4.3: Rural-Urban fringe - Land use status 1971 
S.No Category Area(km
2
)               Percentage 
1 Agriculture 554.23 70.13 
2 Horticulture 6.39 0.81 
3 Forests 17.47 2.21 
4 Scrubland 79.64 10.08 
5 Plantation 16.31 2.06 
6 Streams 13.77 1.74 
7 Vegetable Gardens 0.34 0.04 
8 Wetlands 74.28 9.4 
9 Brick kilns 1.5 0.19 
10 Built-up 26.3 3.33 
 Total 790.31 100.00 
Source: Generated from SOI topo sheets 1971 
 
 
 
Fig. 4.2 
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4.2.2 Land use Analysis- 2009 
Previously in 1971, agriculture and other natural land use categories 
dominated the scene of rural-urban fringe of Srinagar city, but enormous spatial and 
population expansion attributed to in migration and high population growth have 
resulted in large scale transformation of agriculture and wetlands to built-up, brick 
kilns, vegetable gardens etc., which is in response to the increasing demands of the 
main city.  
 
 
Source: Generated from Resourcesat and Cartosat-I satellite data 2009 
Fig. 4.3 
Agriculture constituted 48.93 percent of the total area followed by plantations 
(11.02 percent) and horticulture (10.79 percent). Scrubland constituted 8.54 percent 
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while as forests covered an area of 3.17 percent of total area. Wetlands and streams 
constituted 5.34 and 1.66 percent respectively. The built-up area covered an area of 
8.04 percent and 1.28 percent was used for vegetable gardens and less than 1 percent 
by brick kilns.  
Table 4.4: Rural-Urban fringe - Land use status 2009 
S.No. Category Area(km
2
) Percentage 
1 Agriculture 386.69 48.93 
2 Horticulture 85.3 10.79 
3 Dense Forests 25.08 3.17 
4 Scrubs 67.53 8.54 
5 Plantation 87.13 11.02 
6 Streams 13.13 1.66 
7 Vegetable gardens 10.13 1.28 
8 Wetlands 38.92 5.34 
9 Brick kilns 7.6 0.96 
10 Built-up 63.57 8.04 
 Total 790.3 100.00 
Source: Generated from Resourcesat and Cartosat-I, 2009 
 
 
 
 
 
 
 
 
 
Fig. 4.4 
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The change detection analysis is an important process in monitoring and 
mapping natural resources because it provides quantitative analysis of the spatial 
distribution of the population of interest. 
McLead and Congatlon (1998), list four aspects of change detection which are 
important when monitoring natural resources: 
i. Detecting the changes that have occurred; 
ii. Identifying the nature of change; 
iii. Measuring the areal extent of change; and 
iv. Assessing the spatial pattern of change. 
. The enormous growth in respect of various socio-economic and cultural 
attributes has resulted not only in land use conversions within the city limits but has 
engulfed vast expanse of agricultural land in the fringe area.  The ever increasing 
population pressure coupled with limited land available in the city lead to the urban 
sprawl and resultant encroachment in green spaces of the fringe area. The analysis of 
two dated land use of 1971 and 2009 of rural-urban fringe of Srinagar city has 
exhibited fast and undesirable changes which are discussed in detail in chapter V. 
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Introduction 
Changes in the land use/ land cover are most important (Lambin et al., 2001). 
Land use/ land cover change is gaining recognition as a key driver of environmental 
change (Riebsame et al., 1999). Land use/land cover change detection and ecosystems 
have been analyzed by many researchers (Welch and Ehlers 1987; Thomas et al., 
1987; Pathan et al., 1993; Muh et al., 1996; Riley et al., 1997 and in many more 
recent articles). Land use change takes place in two forms: conversion of one category 
of land cover to another and modification of condition within a same category (Meyer 
and Turner-II, 1992). Land cover change stemming from human uses represents a 
vital element of global environment change (Thomas, 1956; Turner-II et al., 1994). 
Urban land use, which deals with surface utilization, is an important aspect of urban 
geography (Ranjitkar, 1983). Growth and development of a city is reflexive to urban 
land use changes because effects of urban growth visualize in the shape, size, 
function, uses and urban environmental condition. Urban land use change is the 
spatio-temporal reflection of urban growth. Such change is influenced by a set of 
social, economic, and political factors. Different driving forces have been identified in 
various studies, including the effects of natural environment, demographics, economy, 
transport system, preference (by people) for proximity, neighborhoods, and 
governmental policies (e.g. Cervero and Wu 1997; Mayer and Somerville 2000; 
Smersh et al., 2003; Angel et al., 2005). The most powerful contemporary forces that 
drive land use changes are increasing human activities and climatic change (Xu, 
2008). Those forces may produce a clustering and localized pattern of urbanization, 
where new development has tended to infill around existing development, as well as a 
dispersed trend where in urban land uses increasingly spread out across a metropolitan 
region (Carrin-Flores and Irwin 2004).  
5.1  Land use Analysis 
The change detection analysis carried out in present study reveals that the land 
transformation has primarily been on account of increasing demands of the main city. 
The table 4.5 reveals that agriculture has registered a significant decrease from 70.13 
percent (554.23 kms
2
) in 1971 to 48.93 percent (386.69 kms
2
) in 2009, therefore, 
showing an absolute change of 167.54 kms
2
 constituting 30.22 percent of change at an 
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annual rate of 0.79 percent. The wetlands of the study area in 1971 were 74.28 kms
2
 
comprising 9.4 percent and has reduced to 42.25 kms
2
 in 2009 constituting 4.92 
percent of the total area, thus registering a net change of -32.03 kms
2
 comprising 
43.12 percent of change at an annual rate of 1.34 percent. 
Table 5.1: Rural-Urban Fringe - Land Use Change Analysis 1971-2009 
S. No Land Use 
Area(km
2
) 
(1971) 
Percent 
(1971) 
Area(km
2
)     
2009 
Percent 
(2009) 
Absolute 
change 
%Age 
Change 
Growth 
(1971-2009) 
1 Agriculture 554.23 70.13 386.69 48.93 -167.54 -21.2 -30.22 
2 Horticulture 6.39 0.81 85.3 10.79 79.91 9.98 1234.89 
3 Forest  17.47 2.21 25.08 3.17 7.6 0.96 43 
4 Scrubland 79.64 10.08 67.53 8.54 -12.11 -1.54 -15.20 
5 Plantation 16.31 2.06 87.13 11.02 70.82 8.96 434.12 
6 Streams 13.77 1.74 13.13 1.66 -0.64 -0.08 -4.04 
7 Vegetables 0.34 0.04 10.13 1.28 9.79 1.24 2879.4 
8 Wetlands 74.28 9.4 38.92 5.34 -35.36 4.06 -32.03 
9 Brick kilns 1.5 0.19 7.6 0.96 6.1 0.77 406.6 
10 Built-up 26.3 3.33 63.57 8.04 37.27 4.71 148.14 
 Total 790.31 100.00 790.3 100.00  100  
Source: Generated from SOI topo sheets 1971, Resourcesat 2009 and Cartosat-I 2009 
 
 
 
 
 
 
 
 
Fig. 5.1 
The forests covered an area of 2.21 percent (17.47 kms
2
) in 1971 and has 
increased to 3.17 percent (25.08 kms
2
) in 2009, thus registering a net increase of 7.61 
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 amounting to 43 percent of change. The scrubland constituted 10.08 percent 
(79.64 kms
2
) in 1971 and has reduced to 8.54 percent in 2009 (67.53 kms
2
), thus 
showing an absolute change of -12.11 kms
2
. The horticulture has registered a 
substantial increase of 78.91 kms
2
 at an annual rate of 32.49 percent.  
 
                                                        
 
 
 
 
 
 
 
 
Fig. 5.2 
The area under plantations in 1971 was 16.31 kms
2 
constituted 2.06 percent of 
the total area and has increased to 87.13 kms
2 
(11.02 percent) in 2009, thus registering 
an increment of 70.82 kms
2
 at an annual rate of 11.42 percent. The area under 
vegetable gardens has registered significant increase of 9.79 kms
2
 in 2009 from mere 
0.34 kms
2 
in 197 at an annual rate of 75.77 percent. The streams covered an area of 
13.13 kms
2 
in 1971 (1.74 percent) and has reduced to 10.13 kms
2
 in 2009 (1.66 
percent), thus registering a decrease of 0.64 kms
2
 and showing -4.04 percent of 
change. The analysis of built-up category reveals that it constituted 26.38 kms
2
 (3.34 
percent) 1971 and has increased to 65.46 kms
2
 (8.28 percent) in 2009, thus registering 
an absolute change of 39.08 kms
2
 amounting to 148.14 percent of change. The brick 
1971 2009 
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kilns constituted 1.5 kms
2
 in 1971 (0.19 percent) has increased to 7.6 kms
2
 in 2009 
(0.96 percent), thus, showing an absolute change of 6.1 kms
2
 at an annual rate of 
13.55 percent. 
5.1.1 Built-up land use 
The expansion of the city strongly influences the villages in terms of land use 
and population, both physically and in a socio-economic sense. Its influence stretches 
far beyond the immediately adjacent area as it enjoys the position of primacy within 
the region. 
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Source: Generated from SOI topo sheets 1971, Resourcesat 2009 and Cartosat-I 2009 
Fig. 5.4 
Srinagar being the state capital and the most dynamic among all the urban 
centers of the region constitutes 66.30 percent of total urban population of Kashmir 
region and 38.77 percent of the total urban population of Jammu and Kashmir State 
(Census of India, 2001). The city has shown unique trends in its population growth, as 
during the decades of 1971-81 and 1981-2001, the population has exploded more than 
double and the incremental rate of population has been about 0.18 lakh persons per 
year, the highest growth rate which is recorded for any urban centre of the state. This 
huge population growth has eventually resulted in unprecedented land use change in 
built-up category in and around the city fringe zone, which has increased from 3.33 
percent (26.38 kms
2
) in  1971 to 8.04 percent (65.46 kms
2
) in 2009 (Fig. 5.3), thus 
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registering an showing an absolute change of 39.08 kms
2
  at an   annual rate of 3.89  
percent. This expansion has mainly been in terms of residential land use, as during the 
period under study huge number of residential colonies and commercial apartments 
have come up in the periphery and the city. These developments have mainly been at 
the cost of productive agricultural land and precious wetlands of the rural-urban fringe 
of the city. 
5.1.2 Agricultural land use 
  Although, cities serve as ‘engines’ of growth in most developing countries by 
providing opportunities for employment, education, knowledge and technology 
transfer and ready markets for industrial and agricultural products, high urban 
populations place enormous stress on natural resources and imposes ‘ecological 
footprints’ on the peri-urban areas. For example, urbanization leads to the outward 
expansion of cities and results in changes in land use whereby urban residents buy up 
prime agricultural land for residential or commercial purposes (Rees, 1992; Rees and 
Wackernagel, 1994).  
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Source: Generated from SOI toposheets 1971, Resourcesat 2009 and Cartosat-I 2009 
 
Fig. 5.6 
 
The conversion of farm lands for residential purposes have negative 
consequences on food security, water supply as well as the health of the people, both 
in the cities and in the peri-urban areas. In the city of Srinagar and its environs, there 
has been a continuous transformation of land from agriculture to built-up and other 
uses which are primarily in response to the demands of the main city. Agriculture was 
the largest land use category in the year 1971, covering an area of 70.13 percent 
which has been reduced to 48.93 percent in 2009 at an annual rate of -0.79 (-5.58 
kms
2
) percent The maximum conversion has taken place along major transportational 
corridors around the city, therefore, giving rise to ribbon settlements.  
 
 
 
Rural-Urban Fringe – Land Transformation 
 
85 
 
5.1.3 Wetland land and Lakes 
About 50 % of the world’s wetlands have been lost in the last century. 
Srinagar city being famous throughout the world for its water bodies such as Dal, 
Hokar Sar, Negin, Anchar, Shalbug etc. is no exception to this phenomenon of 
wetland extinction and degredation. 
 
Fig. 5.7 
 
  The wetlands covered an area of 9.4 percent in 1971(74.28 kms
2
) and have 
reduced to 4.92 percent (42.25 kms
2
) in 2009 at an annual loss of -0.84 percent (Fig. 
5.5). The figure 5.6 reveals that the wetlands of the City and the fringe have suffered 
unprecedented loss during last few decades mainly as a result of unplanned and 
haphazard urban sprawl. The loss in terms of areal expansion has not only resulted in 
a threat to the wet land ecology but also reduced their capacity as flood absorption 
basin. Large areas of these wetlands have been lost due to different developmental 
activities, siltation and encroachments. Further, the remaining area under wetlands has 
been fragmented and many interconnecting streams have been destroyed. 
9.4%
5.34%
-32.03
-60
-40
-20
0
20
40
60
80
1971 2009 Change
A
re
a 
K
m
s2
Wetlands and lakes
1971
2009
Change
 
Rural-Urban Fringe – Land Transformation 
 
86 
 
 
   Source: Generated from SOI topo sheets 1971, Resourcesat 2009 and Cartosat-I 2009 
Fig. 5.8 
 
5.1.4 Scrubland land use 
The perusal of figure 5.7 shows that the scrubland has decreased substantially 
from 10.08 percent in 1971 to 8.54 percent in 2009 registering a change of 15.20 
percent. The scrubland or wastelands are most sensitive to any type of encroachment 
particularly to agriculture. The change has mainly been due the encroachment of 
agriculture in Zabarwan hills and partially due to various forestry schemes adopted to 
ensure protection of green spaces in the Srinagar city. 
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Fig. 5.9 
 
5.1.5 Forest land use 
Forests have increased from 2.21 percent (17.47 kms
2
) in 1971 to 3.17 percent 
(25.08 kms
2
) in 2009, thus, showing an increment of 7.61 kms
2
 during the period of 
38 years (Fig. 5.8). The substantial increase in this category is understood from the 
fact that the use of this type is confined to the Zabarwan hills of the city, where 
famous Dachigam Wildlife sanctuary is located. Furthermore, the scrubland of the 
Zabarwan hills had been planted under various social and voluntary forestry schemes. 
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Fig. 5.10 
5.1.6 Brick Kiln land use 
Cities demands a high input of resources such as food grains, vegetables, milk, 
fuel wood, timber, water, soil, bricks and other material required for various 
developmental and constructional activities. The more populous the city the greater is 
the demand on resources and in general the larger the area from which it is drawn 
(Hardoy, Mitlin, Satterthwaite, 1992). The expanding urban area of Srinagar city with 
fast increase in population implies an increasing demand for residential, commercial, 
industrial and public buildings and other physical infrastructure. Thus, the physical 
structure of the city requires large amount of construction material and the bulk of 
material is derived from locally available clay, soil, sand and gravel. This can be seen 
from the brick kilns found in the rural-urban fringe as bricks are predominantly used 
for infrastructure development. The area under brick kilns in 1971 was 1.5 kms
2 
(0.19 
percent) and has increased to 7.6 kms
2
 (0.96 percent) in 2009, thus registering a 
change of 406.6 percent at an annual rate of 10.68percent (Fig. 5.9) 
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Fig. 5.11 
5.1.7 Vegetable land use 
The area under vegetable gardens in 1971 was 0.04 percent (0.34 kms
2
) and 
has increased to 1.28 percent (10.13 kms
2
) in 2009, thus registering a substantial 
increase of 9.79 kms
2
 at an annual rate of 75 percent (Fig. 5.10). The vegetable 
gardens have mainly encroached in wetlands and agricultural land. This enormous 
scale of change is attributed to the unprecedented growth of Srinagar city both in areal 
expansion and population size. Owing to the population pressure there is heavy 
demand for vegetables which not only the fringe area but also the city region is unable 
able to provide with, therefore, huge imports of vegetables from other states are made.  
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Fig. 5.12 
5.1.8 Plantation land use 
The area under plantations covered an area of about 2.06 percent (16.31 kms
2
) 
in 1971 and has increased to 11.02 percent (87.13 kms
2
) in 2009, thus registering an 
absolute change of 70.82 kms
2
 at an annual rate of 11.42 percent (Fig. 5.11). This 
tremendous amount of increase in this land use category is peculiar to the Srinagar 
City as it is situated along Jhelum valley floor  in lowlands of Kashmir valley, 
characterized by abundance of wetlands and flood prone agricultural land mainly 
along left bank of river Jhelum. The shrinkage of the wetlands of the fringe area of the 
city has mainly been at the cost of willow plantations. Similarly, the flood prone areas 
of Jhelum floor have been planted heavily in recent years so as to reduce the chances 
of economic losses on account of paddy and mustard cultivation. 
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Fig. 5.13 
5.1.9 Horticulture land use 
The horticulture constituted 0.81 percent (6.39 kms
2
) in 1971 and has 
increased to 10.79 percent (85.3 kms
2
) in 2009 (Fig. 5.12), thus, registering an 
absolute change of 78.91 kms
2
 at an annual rate of 32 percent (2.07 kms
2
). 
 
 
 
 
 
 
 
     Fig. 5.14 
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  It is seen that the newly converted horticulture land is simultaneously used for 
vegetables as horticulture needs few years to yield crops. The expansion of 
horticulture in the fringe area is attributed to the economy of the people as it is mainly 
from agriculture. Within primary sector of economy, horticulture assumes the priority 
as its returns are more than that of agriculture. 
5.1.10 Streams 
The area under streams in 1971 was 1.74 percent (13.77 kms
2
) and has 
reduced to 1.66 percent (13.13 kms
2
), in 2009 therefore, showing a decline of 0.64 
kms
2
 registering a -4.04 percent of change. 
 
 
 
 
 
 
 
 
 
 
Fig. 5.15 
Previously there existed a well knit network of streams serving the agriculture 
and other domestic purposes. Not only this, the water of river Jhelum was directly 
used for drinking purposes. Over the period of forty years unprecedented and 
unplanned growth of the urban centre, use of chemicals and pesticides and agriculture 
and horticulture, disposal of urban waste directly into various water bodies has 
resulted in pollution and encroachment of this category of land use beyond the levels 
of repairment. Presently there exists a broken network of streams. Small and medium 
sized streams have been either lost or converted into sewage drains.  
 
 
1.74%
1.66%
-4.04%
-2
0
2
4
6
8
10
12
14
16
1971 2009
Change
A
re
a 
K
m
s2
 
Streams
1971
2009
Change
 
Rural-Urban Fringe – Land Transformation 
 
93 
 
5.2 Sustainable land use 
A spatial analysis of the present land use structure of the rural-urban fringe, 
keeping in view the geo-ecological and socio-economic framework of the region has 
been carried out to model the future directions of growth and the potential land use 
categories threatened by the urban sprawl of the city in near future.  
 
 
 
 
 
 
 
 
   
 
 
            
          
 
 
Generated from Cartosat-I 2009                  
                                                       Fig. 5.16 
 
This in turn has resulted in the development of certain suitable patches leaving 
behind fragmented and marginal interiors. Infill form (Fig. 5.14) of urban sprawl will 
be followed after the suitable patches of land are developed. These areas would be a 
preference for the urban growth of the city in the near future, as the infrastructure and 
other urban amenities are extended to these areas. 
Secondly the expansion of the urban centre beyond the current municipal 
boundaries of the Srinagar city would take place in the form of ribbon sprawl along 
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the major transport corridors of the city which could clearly be understood from 
Figure 5.15. The potential land use categories threatened by the growth of Srinagar 
city would mainly be agriculture, horticulture and wetlands both within and beyond 
the municipal limits of the city.  
 
 
 
 
 
 
 
 
 
 
 
 
     
            
Generated from Resourcesat- 2009 and Cartosat-I 2009 
Fig. 5.17 
 
One of the main concerns of sustainable land use planning is the proper 
designation of suitable sites for appropriate land uses. Certain characteristics like 
steep slopes, religious values and government reserved land may also lead to non-
suitability of a site for a specific type of land use.  
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           Generated from Resourcesat- 2009 and Cartosat-I 2009 
Fig. 5.18 
 
Further expansion of the city would largely be governed by the geo-ecological 
framework of the region, as the city is dotted with many geographical features such as 
Zabarwan Hills, Kohi Maran, Kerawas of Domodar and Pampore and wetlands of 
Dal, Nigeen, Hokarsar, Anchar and Shalbug which are highly unsuitable for physical 
planning as they possess tremendous economic and ecological significance. After 
analyzing the land use of the rural-urban fringe and the suitability of a site for urban 
land use, a proposed area for development is given (Fig. 5.15). The regional 
framework of the city being predominantly a mountainous and ecologically fragile 
one, will definitely continue to play an important role in city expansion. 
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5.3 CONCLUSION 
The community is a dynamic organism constantly changing in a variety of 
ways to meet new needs and conditions. The greatest change in the urban 
communities is perhaps a result of growth itself. With the increase in population 
through natural accrual or by migration, new living and working space must be added 
to the community. This demand may be satisfied by peripheral expansion, by the 
internal rearrangement of land use either through the displacement of one use by 
another or by the infilling of vacant property or by the more intensive use of land and 
existing buildings. But the predominant type of growth occurs in the form of lateral 
expansion in to surrounding agricultural areas where raw land is converted to urban 
purposes. The city of Srinagar is no exception to this phenomenon of accelerated 
population growth and resultant urban sprawl. The following are some of the specific 
observations;  
Although the rules and reigns have kept on changing from time to time, the 
city has survived all odds. The city, founded by the King Ashoka in 272 B.C. has 
experienced slow growth rate up to 1900’s, but has always been the primate city 
dominating the urban scene of the region. During the last century the city has grown 
from 12 Km
2
 in 1911A.D. to 416 Km
2
 in 2011A.D. Presently the city accounts for 
more than 65 percent of the total urban population of Kashmir valley. 
 Population of the city has increased from 1.2 lac persons in 1901A.D. to 9.7 
lac persons in 2001A.D. and 12.2 lac persons in 2011A.D. indicating nearly 
tenfold increase with a net increase of 11.1 lac persons.    
 During the first half of 20th Century there has been a concentrated urban 
development but during later half, especially after 1970’s the pace of spatial 
expansion has been higher (407.32 percent) than the population growth rates 
of the city which highlights the sprawling nature of the urban centre.   
 The geo-ecological setup of the city has played a dominant role in shaping the 
overall form of the city. The city being surrounded by Zabarwan hills and 
various wetlands has been transformed from a nearly circular urban centre 
during 1970’s to a star shaped one at present. 
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Against the backdrop of preceding analysis the Kashmir region can be safely 
characterized as city-centered region. Srinagar has not only been the largest urban 
center, both in terms of population size and areal expanse, but it is also the rapidly 
growing city amongst all the Himalayan urban centers. The city has functioned and 
prospered throughout its long history as the regional focal center owing to its strategic 
and advantageous location. It has been functioning as the central place in socio-
economic life, the nerve center of political activities, the seat of religio-cultural 
movements and the epicenter in its spatial framework. The urban pattern of Kashmir 
valley has emerged in the urban primacy of Srinagar resulting into the polarization of 
economic activities and concentration of urban population of the Srinagar city and 
virtual stagnation in other urban centers of the region. The Srinagar city constitutes 
66.30 percent of the total urban population of the region and is ten times larger in 
population size to the next urban centre in the region. 
The rural-urban fringe of the fragile City of Srinagar therefore promises to be 
a very interesting area in which to explore important aspects of the development of 
Valley. The expansion of the city strongly influences the villages in terms of land use 
and population, both physically and in a socio-economic sense. Its influence stretches 
far beyond the immediately adjacent area as it enjoys the position of primacy within 
the region. Srinagar being the state capital and the most dynamic among all the urban 
centers of the region constitute 66.30 percent of total urban population of Kashmir 
region and 38.77 percent of the total urban population of Jammu And Kashmir State 
in 2001. The city has shown unique trends in its population growth, as during the 
decades of 1971-81 and 1981-2001, the population has exploded more than double 
and the incremental rate of population has been about 0.18 lakh persons per year, the 
highest growth rate which is recorded for any urban centre of the state. According to 
estimates made by the National Institute of Urban Affairs(NIUA)in its annual report 
on state of India’s urbanization(1988), during 1971-81 the decade, natural increase 
accounted for 33.28 percent of the total urban  growth in the state, migration 46.86 
percent, re-classification 19.84 percent, while increase due to territorial annexation 
was 1.21 percent. The population of Srinagar city has increased from 6 lakhs in 1981, 
to 973357, persons in 2001 with its annual growth rate of 3.14 percent, (Bhat, 2008). 
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Population growth has not only resulted in unwieldy expansion of Srinagar but has 
also threatened its ecological balance. Secondly, unplanned inefficient and 
uneconomic ribbon extension along main roads sprawling out of a highly 
concentrated core and sporadic  growth on the fringes with vast tracts of vacant lands 
have resulted in the disjointed urban form which is highly uneconomic to serve and 
extremely difficult to manage for an average sized municipality,(Bhat, 2008) Though 
the town planning organization prepared the comprehensive master plan for the 
Srinagar city as early as in 1971, revised in 1984-85 and again in 2001, but it was 
limited to physical planning aspects, in which the Rural-Urban Fringe was altogether 
ignored. In view of the fact that the rural-urban Fringe provides scope for future urban 
sprawl. Therefore, urban planning should pay greater attention with overall urban 
developmental goals, (Bhat, 2008). The physical expansion of the Srinagar city 
inevitably brings in concomitant changes in the social aspects of life in the fringe 
villages. The growth of industry, commerce, administration and institutions of 
learning, art and health generate jobs for the rural population. Jobs, even if of an 
unskilled nature with low salaries are invariably welcomed by rural community, who 
in the past have had to depend on an uncertain and precarious living by farming. In 
effect, the rural dwellers change their life style imperceptibly by significantly over a 
period of time and adopt a quasi-urban way of life. Thus we have the emergence of 
the semi-urban society- a transitional phase between the rural and urban societies, 
residing in an area of transition between well recognized urban land uses and the area 
devoted to agriculture. 
From the above, it is clear that the peripheral areas around the Srinagar city 
has shown remarkable changes in physical and morphological as well as in economic 
and cultural terms over a period of time. An understanding of the process involved is 
vital to the city planning. Therefore, before various aspects of planning and problems 
of the city are examined, it was pertinent to attempt for the land use change detection 
in rural-urban fringe area of the city. 
The process of urbanization brings along with it a series of changes, both 
within and around a city, that initiate consequential developments. In the case of 
Srinagar  city growth, there is a fast intrusion of urban activities in the agricultural 
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landscape of the peri-urban areas, from the spillover of the expanding city population 
caused by rapid urbanization, that changes the occupational structure and the land-use 
pattern of the rural-urban fringe, creating both positive and negative impacts on rural 
practices. While the physical expansion of the city reduces the proportion of land 
under agriculture and the grain crops, population growth enlarges the urban market, 
which gives a boost to the production of horticultural and other perishable food 
products as an economic activity in the urban and peri-urban areas, to benefit from the 
proximity to the city’s market. Within the city, urban growth generates a wide range 
of employment that helps in improving the urban economy. But it also brings along 
with it physical congestion that manifests into the negative features of housing, utility 
and infrastructure shortages that cause pollution and insanitation, leading to 
innumerable public health problems 
Srinagar being the regional center, its fringe area has a vast expanse spreads 
about 800 kms
2
 outside the municipal limits and is characterized by diverse 
physiographic disposition ranging from the hills, the kerawas, wet lands and the 
plains. The fringe area of the city has experienced tremendous change in various land 
use categories which reveals that in near future it will be within the city limits. It is 
interesting to see that the core area population of the city is declining and they are 
moving towards the peripheral areas of the city which are clean and green. It is also 
interesting to conclude that the urban expansion of the city in the fringe areas has 
mainly encroached the agricultural land and marginal sites. Furthermore, there has 
been the intensification of use in selected land use categories in the fringe areas in 
response to the demands of the main city. The city is passing through the situation of 
unauthorized and unplanned development, at the fringe area in the form of piecemeal 
construction of homesteads, and other non-conforming land uses, generally along the 
major lines of communications or roads adjacent to specified city limits,  which is 
often termed as the Urban Sprawl. The area of urban sprawl is characterized by a 
situation where urban development adversely interferes with urban environment 
which is neither an acceptable urban situation nor suitable for an agricultural rural 
environment. 
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The Presence of fringe around big cities is now universal. Srinagar, a primate 
city which is functioning as Central place in Kashmir division has created a vast rural-
urban fringe. The influence of city on its fringe is reflected in land use and socio-
economic characteristics of population. The inner fringe has more urban influence 
than the outer fringe. Fringe area has the presence of urban land uses without urban 
amenities and is facing various socio-economic problems like land speculation, mixed 
land uses, social segregation etc. Influence of city on its adjoining areas decrease not 
only by distance factor but by other factors also like, water bodies, physical barriers 
etc. There is a decrease of workers in primary sector. City provides employment and 
other services to the people of fringe villages. Informal sector of Srinagar is 
dominated by people from fringe villages. Fringe villages provide fruits, milk, 
vegetable and labour to the city in the form of inflow. The fringe villages are 
connected to the city by mini bus service. The infrastructure base of fringe villages is 
very weak so there is great pressure on existing infrastructure of city. 
The land use changes in the rural-urban fringe of Srinagar city have been 
substantial but are difficult to grasp as they have occurred incrementally. Present 
study has revealed that the rates, at which these human-induced changes (land use 
conversion) have occurred, are alarming.  Increase in the built-up and other urban 
land uses during the last forty years, has mainly been at the cost of agriculture land 
and life supporting wetlands. About 30 percent of the land under agriculture has been 
lost during the period under study. Productive agriculture fields have been 
transformed into residential and commercial apartments in a piecemeal fashion which 
has resulted in large scale fragmentation and degradation of the remaining land under 
agriculture, where farmers find it extremely difficult to continue the farming 
activities. In response to this and the growing demand from city many farmers have 
shifted to vegetable cultivation especially along the rural urban fringe of the city. Fifty 
percent of the area under wetlands has been transformed into human-made 
environments. The encroachment and fragmentation of wetlands and waterways has 
made the city highly susceptible to the floods. The wetlands have been fragmented 
and many interconnecting water channels filled up, converted in to roads. Therefore, 
due to the vanished interconnectivity which they enjoyed, these wetlands and water 
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ways are no longer in a position to act as sponges at the times of inundation.  Neither 
can they absorb enough water to regulate the water supply for agriculture and other 
domestic activities at the times of water shortage and droughts. 
Land development in Srinagar city has resulted in a heavy loss of natural 
vegetation, open spaces and a general decline in the spatial extent and connectivity of 
wildlife habitats, landscape fragmentation and biodiversity loss. This in turn has 
resulted in serious urban environmental problems leading to human causalities. An 
example of such development is the land use change in Dachigam catchment and the 
resultant human animal conflicts. The existing already stressed and strained amenities 
and facilities are going to fall depressingly inadequate especially with respect to 
hospitals, educational institutions, recreational facilities, community halls, slaughter 
houses, market facilities etc. Major shortfalls are likely to arise in the field of traffic 
and transportation of the city. Therefore, there is an urgent need to minimize the 
growing problems of vehicular mobility, traffic congestion, improvement in road 
network system, development of express-way, improvement of road geometrics, 
construction of bridges, culverts, grade separators, separating regional traffic intra-
city traffic, provision of car parking, cycle tracks etc. Traffic signaling system is 
missing in the city and needs to be provided. Water supply poses a serious problem 
even as the sufficient quantity is available. New extensions need to be provided water 
supply. The distribution system itself is old and water received at the taps is doubtful 
quality. Besides additional water needs to be augmented to meet the future 
requirements. 
5.4 SUGGESTIONS 
Land has been identified as a function of virtually all forms of production 
(Ratcliff, 1976). Land is required for various uses in both the urban and rural areas of 
all society. As nations grow in size and rural areas become urban centers and urban 
centers become large metropolitan areas, there is always increased competition as 
well as demand for land for different purposes. This requires adequate planning and 
control to ensure harmonious development and functional efficiency of these uses and 
settlements. From the planning perspective, land represents a mosaic that ought to be 
 
Rural-Urban Fringe – Land Transformation 
 
102 
 
regulated to ensure conformity and balance of the built environment (Bailey, 1975; 
Ratcliff, 1976). However, the general inefficiency associated with majority of the 
developing countries’ land use policies, and the absence of secure tenure, adequate 
land use management capacity among others, have been cited by Bernstein (1994), 
Hardoy and Satlerwaite (1989), as serious problems precipitating existing land use  
crises in these countries.  
The Rural-Urban Fringe of Srinagar City can be taken as a core area of urban 
influence within the region which is getting rapidly urbanized. This area is served by 
the city-based essential services, such as transport, water supply, health care, 
education, retailing and credit facilities. This is the area of direct participation in key 
city functions and amenities for this reason it has been designated as the Srinagar 
Metropolitan Region and may be treated as primary planning area for Srinagar 
metropolis. Government Intervention is often required to guide urban development for 
achieving an orderly development of the different areas of the city so as to improve 
the quality of the city and the standard of life of the people. `Various proposals for 
arresting urban sprawl and encouraging the planned and orderly development of the 
fringes of our metropolitan city have to be started.  The practice, which will involve 
spatial planning to ensure the best land use, distribution of necessary urban 
infrastructure and services judiciously, proper implementation of the plan and smooth 
management of urban functioning of the services have to be encouraged. The process 
of urbanization operating in the fringe has given rise to typical land use associations 
where the contemporary and dynamic land use pattern is developing side by side in 
the contemporary context, the various land uses. Old villages, new residential 
extensions, commerce and industry , city service and farming are not neatly sorted out 
into homogenous areas but are intermingled in a random fashion which gives a 
distinctive quality to the land use pattern of rural urban fringe. The haphazard 
development of slums, unauthorized colonies, piecemeal commercial development, 
intermixes of conforming and non-conforming uses of land coupled with inadequate 
services and facilities have become common features in the fringe. The dynamic 
change from rural to urban land use is so fast that the resultant need and complex uses 
coupled with shortage of land have led to the speculation and increase in land values. 
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Planning of rural-urban fringe is important as its development will directly 
affect the city. More ever it is the interaction between city and fringe that decides the 
development of city and this interaction needs to be enhanced and coordinated by 
appropriate planning measures. Future oriented perspective approach in planning 
should be adopted.  Given below are some of the planning measures ought to be taken 
not only in the planning and development of fringe but also of main city.  
1. It has been observed that the fringe area lacks most of the facilities and 
infrastructure base like education, health and other community services. 
Therefore infrastructure facilities should be uniformly distributed in the rural-
urban fringe. This will make life pleasant in fringe areas and also lift extra 
pressure on the existing facilities of the city which is necessary for their 
smooth functioning. 
2. There is wave of in migration towards Srinagar city, which has resulted in 
increasing population density both in city and fringe villages. This rapid 
growth of population mainly due to rural-urban migration has caused 
congestion, traffic jams and road accidents as the city roads are not able to 
accommodate the ever increasing traffic. Therefore, regional approach in 
planning should be adopted. The population retaining capacity of the various 
urban centers of the valley has to be increased by providing the basic 
community amenities and services in these urban centers.  
3. Development of fringe will yield a developed city. The development of fringe 
should be the priority of policy makers as it is the unattended zone so for as 
urban planning and city development is concerned. Those economic activities 
in the fringe zone should be promoted which will not only generate heavy 
economic returns but have a least impact on environment. Srinagar, being a 
tourist city has a tremendous scope for products like handicrafts, floriculture 
and horticulture. 
4. The rural-urban fringe of the city possess vast expanse of wetlands, Zabarwan 
hills, Domadar kerawas of Budgam and kerawas of Pampore. All these land 
uses are having economic potential from the point of tourism, agriculture and 
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ecology. More ever construction of any type on these features should be 
strictly banned. 
5. Urban sprawl in the form of ribbon development should be discouraged, as it 
is economically disadvantageous to provide various civic amenities like water 
supply, electricity etc. similarly, leapfrog urban development should also be 
discouraged and the unproductive land should be devoted to urban uses. 
6. Coordination between various agencies like Gram panchayats and town 
planning organization should be promoted for overall development of fringe. 
 
 
 
 
 
 
References and Bibliography 
 
 
105 
 
REFERENCES AND BIBLIOGRAPHY 
Aguilar, A. G., (2008), ―Peri-urbanization, illegal settlements and environmental 
Impact in Mexico City‖, CITIES, Vol. 25, p. 133-145. 
Alam, S.M., and Khan, W., (1978), ―Metropolitan Hyderabad and its Region: A 
Strategy for Development‖, Asia Publication House, London, pp. 23-48. 
Alberti M, Marzluff JM, Shulenberger E, Bradley G, Ryan C, Zumbrunnen C (2003), 
―Ecology: Opportunities and challenges for studying urban ecosystems‖, 
Bioscience, Vol. 53(12), pp. 1169–1179. 
Alpake, F., (1942), ―land Use control in the Urban Fringe of Portland Oregon‖, 
Journal of land and Public Utility Economics, Vol. 18, pp. 463-478. 
Andrews, R.B. (1942), ―Elements in The Urban Fringe pattern‖, Journal of land and 
Public Utility Economics, Vol. 18, pp. 169-183. 
Andrews, W.H., and Eschlemann, J.R., (1963), ―The New Community Characteristics 
of Migrant and Non Migrant Residents in the Rural Urban Fringe of a 
Metropolitan Area in Ohio‖, Ohio Agriculture Experiment Station, Research 
Bulletin, 929. 
ANGEL, S., SHEPPARD, S.C. and CIVCO, D.L. (2005), ―The Dynamics of Global 
Urban Expansion‖ (Washington, DC: Transport and Urban Development 
Department, the World Bank). 
ANSARI, J.H. & N. VON EINSIEDEL, eds. (1998), ―Urban land management, 
improving policies and practices in developing countries of Asia‖, New 
Delhi: Oxford & IBH. 
Aschman, F., (1954), ―Dead Land‖, Land Economics, Vol. 25, pp. 240-245. 
ASCHMAN, F.T. (1949), ―Dead Land-Chronically Tax Delinquent Lands in Cook 
County, Illinois‖, Land Economics, Vol. 25. 
Aurousseau, M.  (1921), ―the distribution of population: A constructive Problem‖, 
Geographical Review, volume II, p. 568. 
 
References and Bibliography 
 
 
106 
 
Bailey,J., (1975), ―Social Theory for Planning”, Rougledge and Kegan Paul Ltd, 
Pergamon Press, pp. 69-94. 
Balk, H.H., (1945), ―Urbanization of Werester‘s Economics‖, Economic Geography, 
Vol. 21, pp. 104-118. 
BANZO, J. (1998), ―Processus d‘urbanisation de la frange péri-urbaine de México: 
approche méthodologique‖, L’espace Geographique, no. 2 pp. 143-154. 
Barclay, H.B., (1964), ―A Suburban Village in the Sudan‖, Ithaca. 
BATTY, M., XIE, Y. and SUN, Z., (1999), ―Modeling urban dynamics through GIS-
based cellular automata‖, Computers, Environment and Urban Systems, Vol. 
23, pp. 205–233. 
Berling-Wolff S, Wu J (2004), ―Modeling urban landscape dynamics: A case study in 
Phoenix, USA‖, Urban Ecosystem, Vol. 7, pp. 215–240. 
Bhat, M.S., (2008), ―Urban System in Himalayas‖, Arina Publishers and Distributors, 
New Delhi. 
Blair, R. B. (1996), ―Land use and avian species diversity along an urban gradient‖, 
Ecological Applications, Vol. 6, pp. 506–519. 
Blair, R., (2004), ―The effects of urban sprawl on birds at multiple levels of biological 
organization‖, Ecology and Society, Vol. 9(5), p.  2. 
BLIZZARD, S. W. and ANDERSON, W. F., (1952), ―Problems in Rural-Urban 
Fringe Research: Conceptualization and Delineation‖, Progress Report, 89, 
Pennsylvania Agricultural Experimental Station. 
Blizzard, S.W., and Anderson, W.F., (1952), ―Problems in Rural Urban Fringe 
Research Conceptualization and Delineation, ―Pennsylvania Agriculture 
Experiment Station, progress report No. 89, p. 11. 
Blizzard, S.W., and Anderson, W.F., (1952), ―Problems in Rural Urban Fringe 
Research‖, Pennsylvania State College Agriculture Experiment Station, 
Progress Report No. 89, p. 11. 
 
References and Bibliography 
 
 
107 
 
Botkin DB, Beveridge CE (1997), ―Cities as environments‖, Urban Eco-system, Vol. 
1, pp. 3–19. 
Brabec E, Smith C (2002), ―Agricultural land fragmentation: the spatial effects of 
three land protection strategies in the eastern United States‖, Landscape 
Urban Planning, Vol. 58, pp. 255–268. 
Brennan, E.M. (1999), ―Population, urbanization, environment and security: A 
summary of the issues‖, Washington D.C., Woodrow Wilson International 
Center for Scholars, 1999. p 4-14. 
Browder J., J.R. Bohland and Scarpadi, J. L. (1995), ―Patterns of development on the 
metropolitan fringe: Urban fringe expansion in Bangkok, Jakarta and 
Santiago‖, Journal of the American Planning Association, Vol. 61, No. 3. 
pp. 310-327. 
Bruce, N., Prez-Padilla, R., and Albalak, R., (2002), ―The health effects of indoor air 
pollution exposure in developing countries‖. Geneva, World Health 
Organization, p.41. 
Bryant, C. R., Russwurm, L. H. & McLellan, A. G. (1982), ―The City‘s Countryside: 
Land and its Management in the Rural – Urban Fringe‖, (London: 
Longman). 
Burgess, E. W. (1925). ―The growth of City‖, in Park, R.B.: Burgess, E.W. and 
McKenzie, R.D. editors, The City, Chicago: University of Chicago Press. 
Carlson TN, Arthur ST (2000), ―The impact of land use-land cover changes due to 
urbanization on surface microclimate and hydrology: a satellite perspective‖. 
Global and Planetary Change, Vol. 25, pp. 49-65. 
CARRIO´ N-FLORES, C. and IRWIN, E.G., (2004),‖ Determinants of residential 
land use conversion and sprawl at the rural–urban fringe‖, American Journal 
of Agricultural Economics, Vol. 86(4), pp. 889–904. 
Carsjens, G., & van der Knaap, W. (2002), ―Strategic land-use allocation: Dealing 
with spatial relationships and fragmentation of agriculture‖, Landscape and 
Urban Planning, Vol. 58, pp. 171–179. 
 
References and Bibliography 
 
 
108 
 
Carter, H., (1972), ―The Study of Urban Geography‖, Arnold London, pp. 288-296. 
CERVERO, R. and WU, K-L., (1997), ―Polycentrism, commuting, and residential 
location in the San Francisco Bay Area‖, Environment and Planning A, Vol. 
29, pp. 865–886. 
Chambers, N., Simmons, C., and Wackernagel, M., (2001), ―Sharing nature‘s interest: 
Ecological footprint as an indicator of sustainability‖, London, Earthscan 
Publications, p. 185. 
CHENG, J. and MASSER, I., (2003), ―Urban growth modeling: a case study of 
Wuhan city, PR China‖, Landscape and Urban Planning, Vol. 62, pp. 199–
217. 
CHENG, J. and MASSER, I., (2003), ―Urban growth modeling: a case study of 
Wuhan city, PR China‖, Landscape and Urban Planning, Vol. 62, pp. 199–
217. 
CLARKE, K.C. and GAYDOS, L.J., (1998), Loose-coupling a CA model and GIS: 
long-term urban growth prediction for San Franciso and 
Washington/Baltimore. International Journal of Geographical Information 
Science, Vol. 12, pp. 699–714. 
Connell, J., (1970), ―Mahmoodabad and Telababad Villages in Transition‖, in J. 
Connell (ed.) Semnam: Persian City and Region, London. 
Connell, John, (1974), ―The Metropolitan Village: Spatial and Social Processes in 
Discontinuous Suburbs” in James H. Johnson (ed) Suburban Growth, john 
Wiley & Sons, London, pp. 94. 
Conway TM, Lathrop RG Jr., (2005), ―Modeling the ecological consequences of land-
use policies in an urbanizing region‖, Environmental Management, Vol. 
35(3), pp. 278–291. 
Conzen, M.R.G., (1960), ―Alnwick Northumberland, A Study in Town planning 
analysis‖, Transactions of the Institute of British Geographer, Vol. 27, p. 58. 
Daniels, T., (1999), ―When city and county collide: managing growth in the 
metropolitan Fringe‖, Washington, DC: Island Press. 
 
References and Bibliography 
 
 
109 
 
Davis, J. C., & Henderson, J. A., (2003), ―Evidence on the political economy of the 
urbanization process‖, Journal of Urban Economics, 53, 98–125. 
Davis, J. S., (1993), ―The Commuting of Exurban Homebuyers,‖ Urban Geography 
14(1), 7–29. 
Davis, J. S., Nelson, A. C. and Dueker, K. J, (1994), ―The new burbs, The exburbs 
and their implications for planning policy", Journal of the American 
Planning Association, Vol. 60(1), pp. 45-59. 
DEWEY, R. "Peripheral Expansion in Milwaukee County," American Journal of 
Sociology, 53 (1948), pp. 417-422. 
Dewy, R., (1951), ―Peripheral Expansion in Milwaukee Country‖, American Journal 
of Sociology, Vol. 54, pp. 240-245. 
Dickinson, R.E., (1967), ―The city Region in Western Europe‖, London: Routledge 
Kegan Paul Ltd, p. 62. 
Duncan, O. D. & Reiss, A. J., (1956), ―Social characteristics of urban and rural 
communities‖, Ch. 11 "Suburbs and urban fringe", Wiley, New York. 
DUPONT, V., (1997), ―Les ‗rurbains‘ de Delhi, espace, populations, societies‖, 2-3, 
pp. 225-240, Paris: ORSTOM. Environment, Vol. 23, pp. 1-27. 
Fasal, S. (2000), ―Urban Expansion and loss of Agricultural Land: A GIS based study 
of Sharanpur city India‖. Journal of Environment and Urbanization. Vl. 12 
No.2. 
Fazal, S., (2000), ―Urban expansion and loss of agricultural land - a GIS based study 
of Saharanpur City‖, India: Environment and Urbanization, Vol. 12, p. 133-
149. 
Fiery, W.I., (1946), ―Ecological Considerations in planning for Urban Fringes‖, 
American Social Review, Vol. 11, p. 411. 
Fischel, W.A. (1982) ―The Urbanization of Agricultural Land: A Review of the 
National Agricultural Lands Study‖, Land Economics, Vol. 58(2), pp. 236–
259. 
 
References and Bibliography 
 
 
110 
 
Franklin JF, Forman RTT (1987), ―Creating landscape pattern by forest cutting: 
ecological consequences and principles‖, Landscape Ecology, Vol. 1, pp. 5–
18. 
Friedberger, M. (2000), "The Rural-Urban Fringe in the Late Twentieth Century", 
Agricultural History, 74(2), 502-514. 
Gaplin, C.J., (1915), ―The Social Anatomy of Agricultural Community‖, University 
Wisconsin Research Bulletin, No. 34, p.34. 
Garnier, J.B, and Chabot, G., 1967, ―Urban Geography‖, Longmans Green and Co. 
Ltd., London, p. 240. 
George W H, Brian J O, (2007), ―The growth impact of the metropolitan statistical 
area designation‖, The Annals of Regional Science. 
George, P. (1968), ―Problems poses Par accroissement urbain spontane dans les pays 
on course de development‖, Paris, publications de ‘institute de development 
economique et. Sociale‘. 
GINSBURG, N., B. KOPPEL & T.G. MCGEE, eds. (1991), ―The extended 
metropolis, settlement transition in Asia‖. Honolulu: University of Hawaii 
Press. 
Gist, N.P., (1952), ―Ecological Decentralization and Rural Urban Relationship‖, 
Rural Sociology, Vol. 17, pp. 328-335. 
Goldsmith, H.F., and Lee, S.Y., ―Socio-economic Status within the older and Larger 
1960 metropolitan Area‖, Rural sociology, p. 207. 
Golledge, R. G. (1960), "Sydney's Metropolitan Fringe: A Study in Urban-Rural 
Relations", Australian Geographer, Vol. 7(6), pp. 243-255. 
Hall P, (1996), ―Revisiting the non-place urban realm: have we come full circle?‖, 
International Planning Studies, Vol. (3) pp.  7–151. 
HARDOY, J.E., D. MITLIN & D. SATTERTHWAITE (1992), ―Environmental 
problems in Third World cities‖, London: Earth scan. 
 
References and Bibliography 
 
 
111 
 
Harris, C.D. and Ullman, E. L. (1945), ―The Nature of Cities‖. Annals of the 
American Academy of Political and Social Science. Vol. 242, p. 7. 
Harvey, R., & Clark, W. (1965), ―The nature and economics of urban sprawl‖, Land 
Economics, Vol.41, pp. 1-9. 
Harvey, R.O., and Clark, W.A.B., (1965), ―The Nature and Economics of Urban 
Sprawl‖, Land Economics, Vol. 41, p. 72. 
Hasse JE, Lathrop RG (2003), ―Land resource impact indicators of urban sprawl‖, 
Applied Geography, Vol. 23, pp. 159–175. 
Healy, R. G., and Short, J. L., (1981), ―The Market for Rural Land: Trends, Issues, 
Policies‖. Washington, DC: Conservation Foundation. 
Heimlich, R. E., and Brooks, D. H. (1989), ―Metropolitan Growth and Agriculture: 
Farming in the City‘s Shadow‖, AER-619. Washington, DC: U.S. 
Department of Agriculture, Economic Research Service. 
Herold M, Couclelis H, Clarke KC (2005), ―The role of spatial metrics in the analysis 
and modeling of urban land use change”, Computerized Environmental 
Urban System, Vol. 29,  pp. 369–399. 
HILL, R. (1986), ―Land use change on the urban fringe”, In: Nature and Resources, 
Vol. 22 (1-2), pp. 24-33. 
Hoyt, H. (1939), ―The Structure and Growth of Residential Neighbourhoods in 
American Cities‖. U.S. Federal Housing Administration. Washington D.C.: 
U.S. Government Printing Office. 
Hudson, J., (1973), ―Density and Pattern in Suburban Fringes‖, Annals Association of 
American Geographers, Vol. 63, pp. 28-39. 
Irwin, E. G., and Sharp, J. S. 2003, ―Heterogeneity in the Hinterland: A Typological 
Analysis of Ohio Exurban Areas‖, Paper presented at the joint meetings of 
the Rural Sociological Society and the American Agricultural Economists 
Association. Montreal, Canada. 
 
References and Bibliography 
 
 
112 
 
Isserman A M, (2005), ―In the national interest: Defining rural and urban correctly in 
research and public policy‖, International Regional Science Review, Vol. 
28(4): 465–499. 
Johnson, K. M. (2003). ―Unpredictable Directions of Rural Population Growth and 
Migration‖, in D. L. Brown and L. E. Swanson (eds.), Challenges for Rural 
America in the Twenty-First Century, pp. 19–31. University Park, PA: The 
Pennsylvania State University Press. 
Johnson, K. M., Nucci, A., and Long, L., (2005), ―Population Trends in Metropolitan 
and Nonmetropolitan America: Selective De-concentration and the Rural 
Rebound‖, Population Research and Policy Review 24, 527– 542. 
Johnson, R.J., (1966), ―The Population Characteristics of The Urban Fringe: A 
Review and Example‖, Australian and New Zealand Journal of Sociology, 
pp. 79-93. 
JONES, G.W. & P. VISARIA (eds.) (1997), ―Urbanization in large developing 
countries, China, Indonesia, Brazil, and India‖, Clarendon Pres, Oxford. 
KABRA, K.N. (1980), ―Developing an urban fringe, blueprint for voluntary action‖ 
New Delhi: Indian Institute of public administration. 
Kahn E M, (2000), ―The environmental impact of suburbanization‖, Journal of Policy 
Analysis and Management, 19(4): 569–586. 
Kates, N.B and T.M. Parris, (2003), ―Long-Term trends and a sustainability 
transition‖, Proceedings of the National Academic of Science, 100(14): 
8062-8067. 
Keil R, (1994). Edge cities in Western Europe (Editorial). Environment and Planning 
D, 12(2), pp. 131–137. 
Klow, R.C., (1942), ―The Park Ridge- Barrington area: A Study of Residential Land 
Pattern and Problem in Suburban Chicago‖. 
KUMAR, B., ed. (1998), ―Urbanisation and land use conflict at urban fringes‖, A.P.H. 
Publishing Corportation, New Delhi. 
 
References and Bibliography 
 
 
113 
 
Kumar, Pramila, (1980), ―Agricultural Changes in Urban Fringe‖, Rajesh publishers, 
New Delhi. 
KUNDU, A. (1989), ―The dynamics of city hinterland relationships: the Indian case‖, 
In: P. Vennetier, ed. 
Kurtz, R.A., and Eicher, J.B., (1958), ―Fringe and Suburbs: A Confusion of Concept‖, 
Social Forces, Vol. 37, pp. 32-37. 
Kwasi Nsiah-Gyabaah (2004), ―Urbanization Processes – Environmental and Health 
effects in Africa‖, Population Environment Research Network (PERN), 
Cyber seminar. Urban Expansion: The Environmental and Health Dimension 
29 Nov –15 Dec. 
Lal, H., (1973), ―Urban Fringe: An Analysis of Concept‖, Uttar Bharat Bhogol 
Patrika, Gorakhpur, Vol. IX, No. 2, p. 71. 
Landis J D, (1995), ―Improving land use futures: Applying the California urban future 
model‖, Journal of the American Planning Association, 61(4): 438–457. 
LANDIS, J.H. and ZHANG, M., (2000), ―Using GIS to improve urban activity and 
forecasting models: three examples. In A.S. Fotheringham and M. Wegener 
(Eds). Spatial Models and GIS – New Potential and New Models‖, pp. 63–
81 (London: Taylor & Francis). 
LEEMING, F. & J. SOUSSAN (1979), ―Structures at the fringe of the city‖, 
International Social Science Journal, vol. 31, no 1, pp. 273-281. 
LI, X. and YEH, A.G., (2001), ―Calibration of cellular automata by using neutral 
networks for the simulation of complex urban systems‖, Environment and 
Planning A, p. 33. 
Liu Yaobin, Chen Zhi, Yang Yiming, (2005), ―Analysis on the reasons for the 
difference of urbanization level of provinces in China‖. Urban Problems, 
(1): 16–20. 
LM van den Berg, M S van Wijk and Pham Van Hoi, (2003), ―The Transformation of 
rural Life downstream of Hanoi‖ Environment and Urbanisation. Vol. 15 No 
1, pp 35-52. 
 
References and Bibliography 
 
 
114 
 
LOPEZ, E., BOCCO, G., MENDOZA, M. and DUHAU, E., (2001), ―Predicting and 
cover and land use change in the urban fringe: a case in Morelia city, 
Mexico‖, Landscape and Urban Planning, Vol. 55, pp. 271–285. 
Ma, L. J. C.; Lin, G. C. S., (1993), ―Development of towns in China: A case study of 
Guangdong Province‖, Population and Development Review, Vol. 19 (3), 
pp. 583-606. 
Marcotullio PJ, Boyle G (eds) (2003), ―Defining an Ecosystem Approach to Urban 
Management and Policy Development‖, UNU/IAS Report, United Nations 
University Institute of Advanced Studies (UNU/IAS), Tokyo. 
Martin, R.C., (1973), ―Spatial Distribution of population: Cities and Suburbs‖, 
Journal of Regional Science, Vol. 13, No. 2, pp. 269-278. 
Martin, W. T., (1953-a), ―The rural-urban fringe: A study of adjustment to residence 
location‖, University of Oregon Studies in Sociology No. 1, Eugene, Oregon. 
38. 
Martin, W.T., (1953), ―The Rural Urban Fringe: A Study of Adjustment of Residence 
Location‖, University Oregon Studies in Sociology, Vol. 1, p. 3. 
MAYER, C.J. and SOMERVILLE, C.T., (2000), ―Land use regulation and new 
construction‖, Regional Science and Urban Economics, Vol. 30, pp. 639–
662. 
Mayer, Harold M., and Kohn, C.F., (edtd.) (1967), ―Readings in Urban Geography‖, 
Chicago University of Chicago Press, (Re-printed from Central Book depot, 
Allahabad), p. 539. 
Mayers, R.B., and Beegle, J.A., (1947), ―Delineation and Analysis of Rural Urban 
Fringe‖, Applied Anthropology, Vol. 6, pp. 14-32. 
Mckain, W.C., and Burnight, R.G., (1953), ―The sociological significance of Rural-
Urban Life-From the Rural point of View‖, Rural Sociology, 18, pp. 109-
116. 
McKinney, M. L. (2002). ―Urbanization, biodiversity, and conservation‖, BioScience, 
Vol. 52, pp. 883–890. 
 
References and Bibliography 
 
 
115 
 
McMichael, A.J., (2000), ―The urban environment and health in a world of increasing 
globalization: Issues for developing countries‖, Bulletin of the world Health 
Organization, 78(9): 1117-1126. 
Meyers, R.B., and Beegle, J.A., (1947), ―Delimitation and analysis of Rural-Urban 
Fringe‖, Applied Anthropology, Vol. VI, pp. 14-22. 
Morello J, Buzai GD, Baxendale CA, Rodríguez AF, Matteucci SD, Godagnone RE, 
Casas RR (2000a) Urbanización y consumo de tierra fértil. Cienc Hoy 
10:50–61. 
Morello J, Matteucci SD, Rodríguez A (2003), ―Sustainable development and urban 
growth in the argentine pampas region‖, The ANNALS of the American 
Academy of Political and Social Science, Vol.  590, pp. 116–130. 
Morello J, Matteucci SD, Rodríguez A, Buzai GD, Baxendale C (2000b) 
―Urbanization and the consumption of fertile land and other ecological 
changes: the case of Buenos Aires‖, Environment Urban System, Vol. 12, 
pp. 119–131. 
Morello J, Solbrig OT (eds) (1997), ―Argentina, granero del mundo: hasta cuando? 
Orientación GráficaEditora, Buenos Aires. 
Mukherjee, D., (1963), ―The Concept of Urban Fringe and Its Delineation: A Case of 
Orlando Florida‖, Geographical Review of India, Vol. 25, pp. 53-54. 
MULAY, S. & G.L. RAY (1973), ―Towards Modernization (a study of peasantry in 
rural Delhi)‖, Delhi: National. 
N. Ginsburg, B. Koppel & T.G. McGee, eds., ―The extended metropolis, settlement 
transition in Asia‖, Honolulu: University of Hawaii Press, pp. 299-325. 
Nangia, S., (1976), ―Delhi Metropolitan Region: A Study in Settlement Geography‖, 
K.B publishers, New Delhi, pp. 81-102. 
Nassauer JI, Allan JD, Johengen T, Kosek SE, Infante D (2004), ―Exurban residential 
subdivision development: Effects on water quality and public perception‖. 
Urban Ecosystem, Vol. 7, pp. 267–281. 
 
References and Bibliography 
 
 
116 
 
Nelson, A. C. and T. W. Sanchez. (1997), ―Exurban and suburban households: A 
departure from Traditional Location Theory‖, Journal of Housing Research, 
Vol. 8(2): 249-276. 
Nelson, A.C. (1992) ―Preserving Prime Farmland in the Face of Urbanization—
Lessons from Oregon‖, Journal of the American Planning Association, 
58(4), pp. 467–488. 
Nizeyimana EL, Petersen GW, Imhoff ML, Sinclair HR Jr, Waltman SW, Reed-
Margetan DS, Levine ER, Russo JM (2001), ―Assessing the impact of land 
conversion to urban use on soils with different productivity levels in the 
USA‖, Soil Science Society of America Journal, Vol. 65, pp. 391–402. 
Oosthwizen, A.J.G., (1969), ―Delimitation of Urban Area‖, Journal for Geography, 
Vol. III, pp. 437-450. 
Ottensmann, J.R. (1977), ―Urban Sprawl, Land Values, and the Density of 
Development‖, Land Economics, Vol. 53(4), pp. 389–400. 
Pahl, R. E., (1965), ―Urbs in Rure”, The Metropolitan Fringe in Hertfordshire, 
Geographical Paper 2, London School of Economics and Political Science, 
London. 
Pahl, R.E., (1965), ―Urbs in Rure: The Metropolitan Fringe in Hertfordshire‖, London 
School of Economics and political Science, Geographical paper, No. 2. 
Pastalan, L.A., (1967), ―Towards an Operational Definition of Rural Urban Fringe‖, 
Indian Social Bulletin, Vol. 15, p. 223. 
Phadke, V.S., and Sita, K., (1982), ―Delineation of the Fringe Area of an Indian 
Metropolis - A Case Study of Bombay‖ paper presented at the Indo-German 
Seminar, Hydrabad, India. 
Pryor, R. J., (1968), ―Accessibility in Melbourne‘s Urban Fringe‖, Research Paper in 
Geography, No. 14, pp. 1-26. 
Pryor, R.J., (1962), ―Delineating Outer Suburbs and the Urban Fringe‖ Geografiska 
Annaler, Vol. 51-B, pp. 1-6. 
 
References and Bibliography 
 
 
117 
 
Pryor, R.J., (1968), ―Definition of the Rural-Urban Fringe‖ Social Forces, Vol. 47, 
pp. 202-215. 
Pryor, R.J., (1968), ―The Sampling Frame for The Rural Urban Fringe‖, The 
Professional Geographer, Vol. 20, pp. 257-261. 
Queen, S.A., and Carpenter, D.B., (1953), ―The Sociological significance of The 
Rural Urban fringe: From the Urban point of View‖, Rural Sociology, Vol. 
18, p. 104. 
Raghavswamy V, Pathan SK, Mohan PR, Bhanderi RJ, Priya P (1996), ―IRS-1C 
applications for urban planning and development‖. Current Science 70 (7): 
582- 588. 
Ranjitkar, N.G. (1883), ―Change in Agricultural Land use and Land Value in Urban 
Fringe of Kathmandu City‖, Kathmandu: (unpublished) Ph.D. Dissertation, 
T.U. 
Rao, M.S.A., (1970), ―Urbanization and Social Changes: A Study of a Rural 
Community on a Metropolitan Fringe‖, New Delhi. 
Ratcliff, J. (1976); Land Policy: An Exploration of the Nature of Land in Society: The 
Built Environment. pp. 1-27. 
Ratzel, F. (1967), ―Die Geographiche Lage Der grossen Stadt‖ in Die Gross-Stadt 
Dresden (1903), quoted after J.B Garnier, and G. Chabot, Urban 
Geography, London Longman Co. Ltd., p. 24. 
Redman, C.L. (1999), ―Human impacts on ancient environments‖, Tucson: University 
of Arizona Press. 
Reenberg, A., and Fog, B., (1995), ―The spatial pattern and dynamics of a sahelian 
agro-ecosystem land use systems analysis combining household survey with 
geo-related information‖, Geo-Journal, Vol. 37, p. 489-499. 
Rees WE (1992), "Ecological footprints and appropriated carrying capacity. What 
urban economics leaves out‖, Environment and Urban system, Vol. 4(2), pp. 
121–130. 
 
References and Bibliography 
 
 
118 
 
Rees, W., (1996), ―Revising carrying capacity: Area-based indicators of 
sustainability. Population and Environment‖, A journal of Interdisciplinary 
Studies, 17(3): 1-22. 
Reinemann, M.W., (1960), ―The pattern and Distribution of Manufacturing in the 
Chicago Area‖, Economic Geography, pp. 139-144. 
Reinemann, M.W., (1960), ―The Pattern and Distribution of Manufacturing in the 
Chicago Area‖, Economic Geography, pp. 139-144. 
Rikkinen, K., (1972), ―Boundary Changes in The Rural Urban Fringe Areas‖, Acta 
Geographica, Vol. 26, p. 25. 
Rodehaver, M.W., (1947), ―Fringe Settlement as a two Directional Movement‖, Rural 
Sociology, Vol. 12, pp. 49-57. 
Rohrer, W.C., and Hizrol, R., (1957), ―A Methodological Vote on Demographic 
analyses of Rural Urban fringe‖, Rural Sociology, pp. 91-101. 
Russwurm, L.H., (1969), ―The rural Urban Fringe with Comparative Reference to 
London‖, referred in Alice Coleman‘s, ―The planning Challenge of the 
Ottawa Area, Geographical paper, No. 42, Department of Energy, Ottawa, 
pp. 11. 
Salter, L.A., (1940), ―land classification Among Rural urban fringe‖, Economic 
Geography, Vol. 18, pp. 217-228. 
Schnore, L.F, (1957), ―Satellites and Suburbs‖, Social Forces, No. 36, p. 121. 
Schnore, L.F., and Klaff, V.Z.  (1972), ―The Suburbanization in sixties: A Preliminary 
Analysis‖, Land Economics, Vol. 48, pp. 23-33. 
Singh, B.L., (1967), ―The Rural Urban Fringe Studies‖, The Geographer, Vol. XIV, 
p. 9. 
Singh, R.B. & P.C.J. Druijven (1994), ―Environmental degradation and its socio-
economic implications in the rural-urban fringe of Delhi‖, Project outline 
IDPAD. 4.1.1, Delhi/Groningen. 
 
References and Bibliography 
 
 
119 
 
Singh, R.L., (1967), ―the rural-urban fringe studies”, the geographer, Volume XIV, p. 
11. 
Singh. U., (1966), ―Urban Fringe in KAVAL town‖, in R.L. Singh (ed) Applied 
Geography, N.G.S.I, Varanasi, pp. 41-48. 
Sinha, M.M.P., (1980), ―The Impact of urbanization on land Use in the Rural-Urban 
Fringe: A Case Study of Patna, Concept Publishers, New Delhi. 
Sinha, M.M.P., 1974, ―Rural Urban Fringe of Patna‖, Indian Geographical Studies, 
Research bulletin No. 3, Geographical Research Center Patna,India, pp. 28-
32. 
Smailies, A.E, (1953), ―Geography of Towns, London, Hutchinson University press, 
p. 32. 
Smersh, G.T., Smith, M.T. and Schwartz, A.L., (2003), ―Factors affecting residential 
property development patterns‖, Journal of Real Estate Research, Vol. 25, 
pp. 61–75. 
Smith, J. Hind, (1969), ―The Impact Of Urban Growth on Agricultural Land: A Pilot 
Survey‖, referred in Alice Coleman‘s, ―The planning Challenge of the 
Ottawa Area, Geographical paper, No. 42, Department of Energy, Ottawa, 
pp. 11-12. 
Smith, T.L., (1937), ―The Population of Louisiana: Its Composition and Changes‖, 
Louisiana Bulletin, No. 293, p. 24. 
Srivastav, B., and Ramachandran, R., (1974), ―The Rural Urban Fringe‖, The Indian 
Geographical Journal, Vol. XLIX, pp. 1-9. 
Stevens, A.  (1946), The distribution of Rural Population in Great Britain‖, Institute of 
British Geographers, volume II, p. 27. 
Stren, R., ed. (1994), ―Urban research in the developing world‖, Vol. I, Asia. 
University of Toronto. 
Swindell, K. (1988), ―Agrarian change and peri-urban fringes in tropical Africa‖, In: 
D. Rimmer, ed., Rural transformation in tropical Africa. Ohio University 
Press, pp. 98-115. 
 
References and Bibliography 
 
 
120 
 
Theobald D (2005), ―Landscape patterns of exurban growth in the USA from 1980 to 
2020‖,  Ecology and Society, Vol. 10(1), p.32. 
Theobald DM, Miller JR, Thompson Hobbs N (1997), ―Estimating the cumulative 
effects of development on wildlife habitat‖, Landscape Urban Planning, 
Vol. 39, pp. 25–36. 
Theobald, D. M. (2001), ―Land-use dynamics beyond the American urban Fringe‖, 
Geographical Review, Vol. 91, pp. 544–564. 
Theobald, D. M., J. M. Miller, and N. T. Hobbs. (1997), ―Estimating the Cumulative 
Effects of Development on Wildlife Habitat‖, Landscape and Urban 
Planning, Vol. 39 (1), pp. 25-36. 
Theobald, D.M. and Hobbs, N.T., 1998, ―Forecasting rural land use change: a 
comparison of regression and spatial transition-based models”, 
Geographical and Environmental Modeling, Vol. 2, pp. 65–82. 
Thinh, N., Artl, G., Heber, B., Hennersdorf, J., & Lehmann, I. (2002), ―Evaluation of 
urban land-use structures with a view to sustainable development”, 
Environmental Impact Assessment Review, 22, 475–492. 
Thomas, D. (1974). "The Urban Fringe: Approaches and Attitudes." in Suburban 
Growth: Geographic Processes at the edge of the Western city, edited by J. 
H. Johnson. London: Wiley & Sons, 17-30. 
UNDP (2000) ―Ha Noi: an urban profile‖, Project VIE/95/050, United Nations 
Development Programme, Hanoi. 
Vennetier, P., ed. (1989),‖ La péri-urbanisation dans les pays tropicaux‖, Centre 
d'Études de Géographie Tropicale, Valence. 
Verburg, P.H., Koning, G.H.J., Kok, K., Veldkamp, A. and Priess, J., (2001), ―The 
CLUE modeling framework: an integrated model for the analysis of land use 
change‖, In R.B. Singh, F. Jefferson and Y. Himiyama (Eds). Land Use and 
Cover Change (Enfield, NH: Science Publishers). 
 
References and Bibliography 
 
 
121 
 
Wasilewski A, Krukowski K (2004), ―Land Conversion for Suburban Housing: A 
Study of Urbanization around Warsaw and Olsztyn, Poland‖. Environmental 
Management Vol. 34(2), pp. 291–303. 
Webster D, (2002), ―On the edge: Shaping the future of peri-urban East Asia‖, 
Institute of International Studies. Stanford, California: Stanford University, 
USA. 
Wehrwein, G.S., (1942), ―The Rural Urban Fringe‖, Economic Geography, Vol. 
XVIII, pp. 217-228. 
Weicheng, W., Lambin, E.F. and Courel, M.-F., (2002), Land Use and Cover Change 
detection and Modeling for North Ningxia, China, Map Asia Conference, 4 
p., 
Weng, Q., (2002), ―Land use change analysis in the Zhujiang Delta of China using 
satellite remote sensing, GIS, and stochastic modeling‖, Journal of 
Environmental Management, Vol. 64, pp. 273–284. 
Whitehand, J W R and Carr C M H (1 999), ―England‘s garden suburbs: development 
and change‖ in Harris R and Larkham P J (eds) Changing suburbs (Spon, 
London). 
Whitehand, J. W. R and Larkham, P. J (1991), ―House building in the back garden: 
reshaping suburban townscapes in the Midlands and South-East England‖ 
Area 23, 57-65. 
Whiteland, J.W.R., ―Fringe Belt: A Neglected Aspect of Urban Geography‖, 
Transactions of the Institute of British Geographer, Vol. 42, p. 223. 
Wissink, G. A. American Cities in Perspective: With Special Reference to the 
Development of Their Fringe Areas, Sociaal Geografische Studies, 
Hoogleraar aan de Rijksuniversiteit te Utrecht, Nr. 5 (Assen, Netherlands: 
Royal Van Gorcum, 1962). 
Wissink, G.A, 1962, ―American Cities in Perspective: with special reference to the 
Development of their Fringe Areas‖, Social Geografische Studies, No. 5. 
 
References and Bibliography 
 
 
122 
 
Wu, F. and Yeh, A.G., (1997), ―Changing spatial distribution and determinants of 
land development in Chinese cities in the transition from a centrally planned 
economy to a socialist market economy: a case study of Guangzhou‖. Urban 
Studies, pp. 34.  
Wu, F., (1998c), ―Simulating urban encroachment on rural land with fuzzy-logic-
controlled cellular automata in a geographical information system‖, Journal 
of Environmental Management Vol. 53, pp.  293–308. 
YADAV, C.S. (1987), ―Rural-urban fringe‖, Concept publishers, New Delhi Young, 
M, 1962, ―Some Geographic Features of the Urban Fringe‖, The S. En. 
Geographer, Vol. 2, pp. 185-199. 
Yu XJ, Ng CN (2007), ―Spatial and temporal dynamics of urban sprawl along two 
urban-rural transects- A case study of Guangzhou, China‖, Landscape Urban 
Planning, Vol. 79 pp. 96–109. 
Zimmer, B.G., and Hawley, A.H., 1958, ―Approaches to the Solutions of Fringe 
problems: preference of Residents in The Flint Metropolitan Area‖, Public 
Administration Review, Vol. XIV, pp. 258-268. 
 
